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Chapter 1
Introduction
Economic efficiency is a primary goal in allocating resources in
agricultural production. Efforts in stri\'lng for improved economic effi-
ciency in beef production has altered feed resource utilization in cattle
feeding in the past half century.
Fifty years ago, grass was the principal feed resource for producing
slaughter beef animals. As the nation's grain supply becam.e more plentiful
with the developments of hybrid seed varieties and chemical fertilizers,
some farmers began the practice of marketing their grain through cattle.
They would purchase light weight calves from cow-calf operators and fatten
them on grain. Shortly hereafter, beginning in the 1950* s the production
of grain-fed cattle for slaughter began to become more and more specialized
with the rapid growth of the feedlot industry. During the period from
1962 to 1976 the number of fed cattle marketed primarily from feedlots,
increased 66 percent from 14.560 million head to 24.180 million head.
One definite incentive which spurred this growth of feedlot capacity
was the low cost feed resource grain, provided from the high grain produc-
2
tive years of the 1960's. Also, since the 1950' s indications show that
the level of dem.and for grain-fed beef by the American consumer was
supportive to the increase in production that was realized. For instance,
from 1950 to 1976 the per capita yearly beef consumption on carcass weight
^See Appendix A for further detail.
'"Ibid.
3
basis had increased from 63,4 pounds to 128.9 pounds. Grain-fed beef
accounted for approximately 66 percent of the retail beef consumed (1971-
1976).^
Questions have recently been raised about the continual practice of
feeding large quantities of feed grains in the traditional feedlot rations,
and even whether cattle should be grown in feedlots at all. Answers to
these questions involve physical and economic efficiency considerations,
consumer preferences, and ethical and political considerations as well.
There are some humantarian organizations that declare the conversion of
feed-grain protein into beef protein is inefficient, and therefore, waste-
ful in a world of widespread hunger and malnutrition. The Senate Select
Committee on Nutrition and Human Needs issued a report in January 1977,
"the American diet, which includes a steady fare of fatty, grain-fed beef,
contributes to obesity and illness." Certainly, the political and ethical
3
Source of data — American Meat Institute, Meatfacts! A Statistical
Summary about America's Largest Food Industry , 76 Edition, Washington D.C.,
(1976).
U.S., Department of Agriculture, Economic Research Service, Livestock
and Meat Statistics , LMS - 213, Washington D.C., (February 1977), p. 27.
4Supportive information came from the source — U.S., Department of
Agriculture, Economic Research Service, Livestock and Meat Situation
,
Table 1 - Beef supplies and prices, LMS - 213, Washington D.C., (February
1977), p, 7.
Ray F. Brol-cken, T.M. Hammonds, A. A. Dinius, and John Valpsy, "Frame-
work for Economic Analysis of Grain versus Harvested Roughage for Feedlot
Cattle", American Journal of Agricultural Economics , 58 NO. 1, (May 1976),
p. 2A5. (hereafter cited as Ray Brokken et. al., "Grain vs. Harvested
Roughage for Feedlot Cattle.").
Morgan, Dean, "Corn Industry Raises Doubts about Feedlots", Topeka
Daily Capital, Topeka, Kansas, 4 February 1977, p. 11.
considerations should be based on knowledge of the physiological and eco-
nomic efficiencies and the trade-offs involved, and not on misinformation
about them. The physiological and economic considerations can be made
objectively and quantitatively; and then evaluated to provide a better
understanding for all directly concerned special interest groups: producers,
processors, and consumers of beef.
The forage-grain balance question could be analyzed in various ways
for considering the physiological and economic considerations involved.
This study focuses on analyzing the economic considerations, in terms of
profit maximization to the producer, with further implications to the pro-
cessor and consumer of beef.
Ray Brokken et. al., "Grain vs. Harvested Roughage for Feedlot Cattle",
p. 245.
Chapter II
Review of Literature
Feed Resource Utilization bv Cattle
and other Farm Animals
Generally, beef production is divided into three phases: the cow-
calf phase, backgrounding (growing) phase, and the finishing phase. The
common practice has been to utilize forage and limit concentrates supple-
ments for the cow-calf and backgrounding phases. Then during the finishing
phase increasing amounts of concentrates are fed up to the usual maximi^m
level of 85 percent of the ration. For this reason cattle in feedlots
consume the largest proportion of feed grains fed to all cattle. This pro-
portion in recent years has been approximately equivalent to the share of
feed grains fed to hogs and poultry. Looking back, from 1974 to 197 6,
approximately 438.3 million tons of feed concentrates were fed to livestock
from a total three years production of 756.5 million tons. Cattle on feed
consumed roughly 24.7 percent of 756.5 m.illion tons of feed concentrates
consumed by livestock, as compared to dairy cattle of 16.9 percent, and
hogs of 25.1 percent and poultry at 24.0 percent. In terms of the total
supply of feed concentrates, cattle on feed consumed 16 percent of the 756.5
million tons that was available from. 1974 to 1976 (see figure 2.1).
Studies have shown that the ability of beef cattle to convert feed
protein into edible protein for hum.an consumption is about 6 percent.
See Appendix B entitled, "Feed Resource Utilization by Cattle and
Other Farm Animals," for supportive information.
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Figure 2. 1. Feed Concentrate Suppl-^ and Consuaption by Livestock
Class for 1974 - 1976."
^ Millions of Tens of Concentrates Fed to Livestock of All Classes
^Supportive inforriacion for Figure 1 caae from the source — U.S. Departinent
of Agriculture, Economic Research Service, Feed Situation , Fdb - 26^,
'Washington D.C.,
(February 1977), p. 4.
which is the lowest in comparison to the other primary classes of farm
animals, as shown in Table 2.1. Poultry convert feed protein at a rate
of about 22 percent and swine at a rate of about 16 percent.
Table 2.1: Comparative efficiency of various farm animals in producing
protein for human consumption-^
Source
Byerly Welcke Preston
(percent) (percent) (percent)
30 22 28
20 23 23
25 17 26
(19) 12 17
(5) 4 8
Animal Class
Dairy Cattle (milk)
Hen (eggs)
Broiler
Swine
Beef Cattle
The comparative efficiency of various farm animals in converting feed
protein is directly related to their voluntary/ consumption of energy/ rela-
tive to their maintenance requirements, as shown in Figure 2.2. Probably
the major reason for poor efficiency in growing rijminants such as beef
cattle is their inadequate intake of (feed) energy relative to their (body)
4
maintenance requirements.
Beef cattle are considered poor converters of feed protein into pro-
tein for human consum.ption. However, it has been the production of beef
cattle fed approximately 7 percent to 8 percent more feed grains as fed for
the production of substitutional m.eat products, pork and poultry, that
3
Dr. R.L. Preston, "l^That is Needed to Break Through the Efficiency
Barrier in Beef Cattle?", Feedstuff
s
, 40 No. 13, Washington D.C., (March 30,
1968), p. 26. (hereafter cited as Preston, "Efficiency in Beef Cattle.")
^Ibid.
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Figure 2.2. Comparative Efficiencies of Various Classes
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5
Ibid.
8makes up the largest share of the consumer's meat diet. The per capita
consumption of retail beef has been 1.8 times greater than that of retail
pork or poultry meat (see Table 2.2).
Table 2.2: CoFiparisons between beef, pork, and poultry of per capita
annual consumption, percent of feed grain supply consxomed
in the production of each, and their protein conversion
efficiencies.
Type of
Meat
Production
Per Capita Annual
Consum.ption on
Retail Wt. Bases
Percent of Feed
Grain Supply Con-
sumed in the Pro-
duction of Meat Products Eff
.
(percent)
Feed Protein
to Human
Protein
Conversion
(percent)
6
16
22
Beef
Pork
Poultry
(kg.) (pounds)
43.27
24.53
23o81
95.4
54.1
52.5
32
25
24
Includes Cattle on Feed and other Cattle excluding Dairy Cattle.
Since cattle are ruminants they can utilize the feed resource rough-
age, which cannot be efficiently used in the production of pork or poultry
as a primary feed source. Therefore, roughage has been one reason beef
production, as measured by retail per capita consiiFiption, has been approxi-
mately 19 Kg. (42 lbs.) greater than that of pork or poultry.
U.S. Department of Agriculture, Economic Research Service, Livestock
and Meat Situation, Table 12 - Per capita meat consumption by quarters,
LMS - 213, U^ashington D.Co, (February 1977), p. 27.
^Supportive information came from the source — U.S, Department of
Agriculture, Economic Research Service, Feed Situation , FdS - 264; Wash-
ington D.C., (February 1977), p. 4.
'preston, "Efficiency in Beef Cattle," p. 26.
Currently pasture and harvested forages account for approximately
80 percent of all feed resources fed to beef cattle in the U.S. The
remaining 20 percent of feed resources fed to cattle are concentrates, pri-
marily corn and sorghum grain. Cattle on feed consume roughly 77 percent
of the total amount of feed concentrates fed to all cattle. This break-
down in proportions of feeds consumed by cattle is reflected in the fol-
lowing Figures 2.3 and 2,4 with more detailed results given in appendix B.
MIL. TONS
19S/-66 ST GB ffl 70 71 T? 73 74 7^-76 •77--78 TS/'SO Sl/ffi
fC^m^ttCOCrottm ' .^ft^-^M** •^^OJtCTtO
Figure 2.3. Total Feed Consumption by
All Beef Cattle, 1965-76. ^
MIL TONS
1966/-66 Slrm 69/-:^ 71/'72 -73;-74 TS'TB 77/-78 -79/ 80 81/ 'SZ
Figure 2.4. Total Feed Consuniption by
Cattle on Feed, 1965-76.^^
"U.S. Department of Agriculture, Economic Research Service, Feed
Situation, FdS - 262, Washington D.C., (September 1976), p. 16.
10
Ibid., p. 17.
10
Total concentrates fed to all beef cattle, as shown in Figure 2.3,
decreased dramatically from the 1973/74 level of 66,099,000 tons to
37,442,000 tons. During this same period harvested roughage fed increased
by 9,522,000 tons and is estimated to have increased another 11,932,000
tons from 1974/75 to 1975/76. The major changes in feed grain and rough-
age utilization by cattle took place in the feedlot sector, as Figure 2.4
shows. From 1973/74 to 1975/76 harvested roughage utilization by cattle
on feed increased by approximately 19,020,000 tons. This adjustment of
feeding more roughage to feedlot cattle cam.e about as the price of corn
increased fromi a price level of $1.60 per bushel early in 1973 to price
levels of $2.75 per bushel and higher as realized from 1974 to 1976 as
shown in Figure 2.5, These changes require the feedlot sector to analyze
the forage-grain balance as it affects the final meat quality and costs
of producing the product.
Ration Forage - Grain Balance
Terms of Ration Energy Concentration
Tne term ration energy concentration refers to the energy density of
a feedstuff generally expressed as mega-calories per kilogram (Meal/Kg) of
11
dry matter feed. "Ration energy concentration" is analogous term for the
phrase ration forage - grain balance, since roughages generally contain less
12
available feed energy (Meal) per kilogram of dry matter than concentrates.
11
Calories are used to express the energy value of feedstuff s. One
calorie is the amount of heat required to raise the temperature of 1 gram
of water 1*~^ centigrade. IKcal = 1000 calories. IHcal or therm = 1 million
calories.
12
'^Roughages are feeds that in the dry state contain on the average more
than 18 percent of crude fiber."
Protein Supplements are feeds that contain 20 percent or more of
J-
protein,
"
Energy Feeds are those that contain less than 20 percent of protein
and less than 18 percent crude fiber."
"National Academy of Sciences, Nutrient Requirements of Beef Cattle ,
Fifth Revised Edition, Washington D.C., (1976), p. 18.
11
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The energy values of feedstuffs can be broken down according to how
the energy is utilized by the animal, as shown in Figure 2.6.
f'>*'9V >«*i <|H«» oil
s^^flr I
/
Um4 »«
kuplMTt .*•
af*4 mt««w«cw
oeti».»v
aHtOm^ ^ aHvcvv^ by
Figure 2.6. Feed Energy Utilization by Beef Cattle. 14
Gross Energy (GE) represents the total combustible energy in a
feedstuff. GE does not vary greatly over a wide range of feeds, except
for those high in fat. Therefore, GE does little to describe the useful
energy in feeds for beef cattle.
Digestible Energy (DE) is the proportion of GE in a feed that is not
excreted in the feces. The major factor affecting variability in DE
values of feedstuffs is fiber content.
Metabolizable Energy (ME) represents that portions of the GE that is
not lost in the feces, urine, and gas. Feedstuffs are often compared on
this basis.
14
Danny G. Fox, "Use of Energy Values in Ration Formulation," Great
Plains Seef Cattle Feeding Handbook , USDA, Cooperative Extension Ser^/ice,
Washington D.C., GPE-1000 (October 1972), 1000.2. (hereafter cited as
Danny Fox, "Uses of Energy Values in Ration Form.ulation. ")
15.
16
17
Ibid
,
p. 1000.3
Ibid
,
p. 1000.3
Ibid, p. 1000.3
13
Net Energy (NE) is the energy remaining after digestive losses, gas
18losses, urinary losses, and work of digestion are deducted. A feedstuff
has two net energy values. The net energy value of a feed for maintenance
(NEm) represents the energy (Meal/Kg) available for supporting the animal's
maintenance functions (beating of the heart and functioning of the other
organs and muscular activity). The net energy value of a feed for growth (NEg)
represents the energy in a feed (Meal/Kg) that is available for supporting
growth of body tissues and is actually deposited as protein and fat tissue
gain in beef cattle. NEm and NEg values are not necessarily the saiViQ since
a feedstuff's net energy utilized for body maintenance is utilized at a
different rate than if the same net energy is used to produce weight gain.
There is considerable amount of variation between feedstuffs in NEm
and NEg values. Generally, roughages are lower in both NEm and NEg than
concentrates for two basic reasons. The first is, because roughages con-
tain a higher fiber content so less of the feed energy is digestible and
more is lost as feces. The second reason is that during the digestion pro-
cess of transforming the energy in the feed into a form usable by the
animal a higher proportion of the metabolizable energy (ME) is lost as
heat from roughages than from grains. As a general rule of thumb, about
60 percent of the total combustible energy in grains and about 80 percent
of the total combustible energy in roughage is lost as feces, urine, gases,
and neat.
1 s
Donald Gill, "Net Energy Requirements of Feedlot Cattle, "Great
Plains Beef Cattle Feeding Handbook , USDA, Cooperative Extension Service,
Washington D,C., GPE-1001, (December 1972), 1001.1.
19
Danny Fox, "Uses of Energy Values in Ration Formulation", p, 1000.2.
14
Roughages and concentrates of all types vary in the amount of net
energy they contain per Meal of metabolizable energy (ME), as well as, the
value of NE for maintenance (NEm) and for gain (NEg). Concentrates rela-
tive to roughages have a higher ration energy concentration value on the
basis of ME as well as in terms of NE values. Thus, the ration energy con-
centration is directly related to the proportion of concentrate fed in
that ration. A traditional finish ration for feedlot cattle containing
upwards of 60 percent concentrate has a much higher ration energy concentra-
tion value than a growing ration largely composed of roughage xd.th only a
small amount of concentrate.
Growth Efficiency as Affected by Ration
Energy Concentration
The ration energy concentration fed has a direct effect on growth
efficiency in terms of rate of gain and feed conversion (kilograms of feed
necessary to obtain one kilogram of live weight gain), as shown in
Figure 2,7.
There are two basic relationships shown in Figure 2,7. First, as
the ration energy concentration increases by feeding a greater proportion
of grain, less feed is required to achieve a given gain. In term.s of cost,
as the energy concentration increases feed conversion decreases, resulting
in less cost associated with feed handling. Secondly, rate of gain trends
to increase as the ration energy concentration increases, till the animal
reaches a maximum level of energy intake. Fixed and nonfeed variable
costs applied to the cost per pound of live weight gain x%"ill decrease as
the ration energy concentration increases.
The reasons a lower ration energy concentration causes a slower rate
of gain and a higher feed conversion ratio are: (1) forages generally
15
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Figure 2.7. Theoretical Effect of Ration Energy Concentration on
Rate of Gain and Feed Conversion Efficiency.-'^
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10
contain less net energy for maintenance and gain per unit of feed than
grains; (2) forages usually take longer to digest due to their higher
level of crude fiber and bulk. The consequence of feeding a lower ration
energy concentration is simply cattle cannot consume enough energy to
reach their m.aximum possible rate of gain due to limited stomach capacity,
so their growth efficiency is lessened.
Montgomery and Baumgardt has proposed a relationship between feed
intake regulation and the ration energy concentration fed, as described
in Figure 2.8.
20
Donald R. Gill, "Formulating Rations for Finishing Cattle," Great
Plains Beef Cattle Feeding Handbook , USDA, Cooperative Extension Service,
Washington D.C., GPE-16, (October 1972) 1600.4 - 1600.5.
16
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Proposed relations in regulation of feed
intake in ruminants (Montgoinery and Baui?^ardt) . 21
At low levels of ration energy concentration feed intake is limited
by stomach capacit-/, referred to as distension (points A to B in Figure 2.8).
When a feedlot animal consum.es a certain level of energy concentration
(point C), the ruman fill limitation on feed intake ceases to regulate
feed intake, and further increases in the ration energy concentration fed
results in a decrease of voluntary dry matter intake (points B to D). Thus,
to the left of the dry matter feed intake peak, ruman fill limits intake.
To the right of the peak it is h>'pothesized that chemostatic and/or
21
Ray Brokken et.al., "Grain vs. Harvested Roughage for Feedlot Cattle",
p. 246.
17
thermostatic mechanisms regulate voluntary dry matter feed intake, x^^hereas
the animal consumes for its needs in terms of its inherent genetic capabil-
ity for growth.
Some recent study (Brokken) has suggested slight adjustments to the
Montgomery and Baumgardt proposed relationships.
It is kno^m that net energy (NE) as a proportion of digestible energy
(DE) increases as the DE concentration increases. Then, if DE intake were
to remain constant as ration energy concentration increases, NE intake
must be increasing. This implies an increasing rate of gain as ration
energy concentration increases, which is indeed the case. Further, if
daily dry matter intake, Y, is a linear function of energy concentration,
X; i.e., if Y = f(X), then energy intake, XY = Xf(X), is nonlinear and
vice versa. Figure 2.8 is inconsistent in this respect. These relationships
have been reexamined... (Brokken and Dinius 1974, 1976; Dinus et. al.).
Their work provides a framework which accomodates differences between indi-
^/idual animals for estimating the effect on voluntary daily feed intake and
daily gain of changing dietary energy concentration.
Recent Research Completed on the Grain-
Forage Balance Question
Since the period of high grain prices from 1973 to 1975, a good
share of research effort has been put forth in analyzing the economic
efficiency in feeding feedlot cattle.
Brokken has recently done an extensive am^ount of study in this area,
arriving at the general conclusion that - 'Vithin the feedlot, high con-
centrate rations remain economical on a profit per head basis or under
the criteria of maximizing feedlot profits per unit of time, even with
23
relative high grain prices." Also, Brokken concluded that gram-roughage
substitution curves (isoquants) to be decreasing at an increasing rate
^^
Ibid
,
p. 247.
^^Ray Brokken, Economics of Grain-Roughage Substitution in the Beef
Sector, Paper for Southern Regional Forage Fed Beef Research Workshop, New
Orleans, LA. (October 20-22, 1975), 30. (hereafter cited as Brokken,
Economics of Grain-Roug;has;e Substitution.)
18
(i.e., concave to the origin) over the upper range of the energy concen-
tration diet is the limiting factor of feed intake. This suggests that
when grain prices increase relative to lower energy feedstuff sufficiently
to cause a shift (in the forage-grain balance of a feedlot ration), the
shift in the optimuin proportions of grain and roughage in the diet will be
a large one,
Wilson completed an analysis of implications of short-run rising
average productivity in cattle feeding and came up with a similar conclu-
sion as Brokken of - "^>Jhen two rations of different energy concentrations
were compared, the higher energy ration was preferred on grounds of physical
and economic efficiency over a relevant range of corn and cattle prices.
Contrary to these results, Young made a study from which he reported that
the cost of gain for steers fed a high forage ration were 8 to 10 percent
lower than for the corn finished steers using grain and forages prices of
27
that time. However, the performance results from a feeding trial done
by Dikeman, Bolsen and Riley indicated substantially more production effi-
28
ciency in feeding higher energy rations a Their results showed, during
24
Ray Brokken, Effects of Ration Nutrient Concentration on Voluntary
Feed Intake and Animal Performance; An Analytic Framework , Paper for First
International Symposium on Feed Composition, Animal Nutrient Requirements,
and Computerization of Diets. Logan, Utah, (July 11-16, 1976), p. 20,
^^
Ibid
, p. 20.
Ewen M, Wilson, "Implications of Short-Run Rising Average Produc-
tivit3/ in Cattle Feeding," American Journal of Agricultural Economics
,
58 No. 2 (May 1976), p. 309
o
A. Wo Young, "Questions on Forage Fed Beef", unpublished report,
(University of Wisconsin).
28
Mike Dikeman, Keith Bolsen, and Jack Riley, "Energy Levels for
GroT;>ring and Finishing Steers," 63rd Annual Cattlemen's Day Report , Kansas
State University, MarJiattan, Kansas, (March 5, 1976), pp. 66-69.
19
the growing phase, steers fed a moderate ration gained 23 percent faster
and 6 percent more efficient than steers fed the low energy rationo In
the finishing phase, feeding the high energy concentration ration resulted
in a 14 percent faster and 9 percent more efficient gain than the moderate
ration.
Contrasting opinions can be found over the issue of what forage-grain
balance feedlot ration would be most efficient to feed if consumers would
purchase more lox>;'er quality beef. Preston reported results of a Lofgreen
study, "if the consumer is willing to accept a product with less fat, more
protein and less marbling, this product can be produced at the same weight
as our present slaughter animals by feeding different (ration) energy
29levels." However, Preston indicated that he could find little evidence
30
to support Lofgreen's conclusion. Brokken, keeping in mind that he
found high energy rations most economical, also mentioned that, "It is
safe to say that over m.ost of the decades of the 1950 's and 1960's the
Choice anim.al had a lower cost per pound than it would have had if marketed
31
at a lower grade." Somewhat opposite to Brokken's view, Purcell and
Nelson found that live marginal cost of a pound of lean (muscle) gain was
lower than the same marginal cost for a pound of live weight gain, which
suggested earlier replacement of feedlot cattle and possibilities for
32
reducing production costs of beef.
2°
R.L. Preston, "Effects of Nutrition on the Body Comiposition of Cat-
tle and Sheep", Paper for the Georgia Nutrition Conference, Ohio State
University, (February 18, 1971), p. 32.
30
Ibid, p . 32,
31
Brokken, Economics of Grain-Roughage Substitution , p. 19.
"^ Kenneth E. Nelson and Wayne D. Purcell, "A Comparison of Liveweight,
Carcass and Lean Meat Criteria for the Feedlot Replacement Decision,"
Southern Journal of Agricultural Economics , 5 No. 2 (December, 1973),
pp. 99-100.
Chapter III
Factors of the Past and Future to Consider
in the Forage-Grain Balance Question
Economic Incentives in Feeding the Traditional
High Concentrate Rations to Feedlot Cattle
Feed cost generally account for 60 to 80 percent of the cost of live
weight gain for feedlot cattle. Since grains and forages are the two
primary feed ingredients that can be substituted in a feedlot ration,
their balance or rate of substitution should depend on their relative
prices o However, in the past, substitution between forage and grain in
formulation of optimum balanced finish ration for feedlot cattle has not
been very sensitive to small shifts in forage to grain price ratio.
Feedlot finish rations have typically contained only x^That is regarded
as a physiological minimum level of roughage for three reasons.
First, the cost per unit of live x>reight gain per unit of net energy
(or metabolizable energy) fed has been traditionally cheaper for high
energy concentration rations. Table 3.1 illustrates the cost advantage
of a high energy ration over a low energy ration in a hj'pothetical example,
using feed cost of $0c0913/Kg ($2.32/bu.) corn, $22. 05 /metric ton ($20.00/
ton) corn silage, and $0.176A/Kg ($8.00/cwt.) protein supplement costs.
In a discussion by Brokken he mentioned: "A casual mental con-
struction of technical substitution between roughage and grain in the
finishing phase of beef production may suggest an optimum balance that is
very sensitive to small shifts in ratios of ingredient prices. However,
this has not been the case."
Ray Broklcen, "Framework for Economic Analysis of Grain versus Har-
vested Roughage for Feedlot Cattle," American Journal of Agricultural
Economics
, Vol 58 Noo 2 (May 1976), p. 245.
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the cost savings of feeding the high energy ration was $0.27 per Kg. of
weight gain per unit of net energy for gain (NEg) fed.
Secondly, less total net feed energy is required to produce a given
amount of live weight gain when cattle are fed a high ration energy con-
centration diet. A slower rate of gain results from feeding a lower ration
energy concentration diet, which means a longer feeding period is needed
in order to obtain a similar slaughter weight. This results in more days
of net energy needs for the animal's body maintenance. Furthermore, since
approximately one-third to one-half of the feed consumed is required for
body maintenance, feed cost is largely dependent upon the amount of feed
consumed for maintenance. Table 3.2 illustrates the advantage of feeding
a high concentrate ration, in which 368 fewer units of net energy for main-
tenance (NEm) was needed due to a 68-day shorter feeding period for the
higher energy ration.
Table 3.2. Total net energy requirements for body maintenance (NEm) by
NRC Standards to feed a steer from 350 Kgs. (722 lbs.) to 500 Kgs, (1,102
libs.) under two alternative forage-grain balance diets."
Ration Animal Weight Interval of
Energy Expected 350 Kgs. to 500 Kgs.
Concentration Average Total Units of Total Number
Difference Roughage Daily Gain NEm of Days
(percent) (Kg/Day) (Meal.)
Lower 45-55 0.9 1199 222
Higher 15 1.3 831 154
Differences in favor of the
higher ration energy concentrate diet: 368 NEm 68 days
Energy values and expected average daily gain values based upon the
source: National Academy of Science, Nutrient Requirem.ents of Beef Cattle ,
5th Revised Edition, Washington D.C., (1976).
23
This example shows a steer fed the higher energy concentration ration
would be on feed 68 fewer days to obtain the same market weight. This
would mean a $6,80 per head advantage for the higher concentrate ration
if the feedlot cost per head per day was 10c. Assuming a feedlot opera-
ting cost and interest cost of 15q per head per day, the cost saving advan-
tage of feeding the higher concentrate ration would have been $10.28 to
obtain the same slaughter weight of 500 Kg.
Thirdly, a cattle feeder has had the incentive to shorten the time
necessary to obtain a marketable slaughter weight (generally to the Choice
quality grade) by feeding a high concentrate ration. The shorter the
feeding period, the less total fixed cost associated with time and usage,
such as interest cost on the investment and machinery depreciation cost.
Another economic incentive for feedlot producers to produce grain-
fed beef has been the positive price spread between live Choice slaughter
cattle and the lower quality Good grade cattle, as indicated in Table 3.3.
The returns from, the positive price spread between Good and Choice
has generally been greater than the returns from live weight added between
3
the two grades. Cattle with the genetic potential to reach the Choice
quality grade have a greater probability of doing so as a larger percentage
of the carcass is fat up to a certain point. Therefore, to obtain a high
percentage of Choice quality cattle, the feedlot producer has found it
necessary to feed a high energy concentration ration for a sufficient num-
ber of days that will allow the animal to fatten.
3
Ray Brokken, et. al., "Framework for Economiic Analysis of Gram ver-
sus Harvested Roughage for Feedlot Cattle, "American Journal of Agricultural
Economics, Vol 58 No. 2 (May 1976), p. 252.
24
Table 3.3. Yearly average live price spreads between Choice and Good qual-
ity slaughter grade steers, Omaha, 1950 - 1976.^
Year Price Spread Year Price Spread Year Price Spread
($/cwt) ($/cx^t) ($/cwt)
1950 $ ~ 1960 $1.32 1970 $1.42
1951 2.28 1961 .97 1971 1.52
1952 3.12 1962 1.65 1972 1.41
1953 2.52 1963 .91 1973 1.66
1954 2.57 1964 1.36 1974 2.18
1955 1.79 1965 1.79 1975 5.05
1956 2.25 1966 1.14 1976 3.24
1957 1.52 1967 1.15
1958 1.43 1968 1.37
1959 1.31 1969 1.71
The willingness of the American consumer to purchase Choice quality
grade beef has been greater than for any other grade of beef. This has
resulted in the largest share of slaughter cattle coming from Choice grade
animals, as shown in Table 3.4.
This willingness by consumers to purchase Choice beef in past years
has resulted from their consideration of disposable incomie, taste and price
of choice beef in relation to other grades of beef and other meats.
The mentioned economic incentives to feed high concentrate rations
to feedlot cattle are largely a result of past price relationships between
Source of data used to calculate the price spread figures for Table 5
was obtained from: U.S., Department of Agriculture, Economic Research Ser-
\'lce and Statistical Research Service, Livestock and Meat Statistics , Stat-
istical Bulletin No .522, Washington D.C.
U.S. Departm.ent of Agriculture, Economic Research Service, Statistical
Reporting Service, Agricultural Marketing Ser\'lce, Livestock & Meat Statistics
Supplement for 1976 , Statistical Bulletin No. 522, Washington D.C. (June
1977), p. 120.
U.S. Department of Agriculture, Economic Research Service, Livestock
and Meat Situation , LMS-208 and 206, Washington D.C. (December 1975 and
April 1976), p. 32 and p. 39.
25
Table 3.4 Percent slaughter steer and heifer sales and total number of
head sold out of first hand sales, by quality grades, by years, Omaha,
1970 - 1974.
Total
Year Sales Prime Choice Good Other
Percent Graded
1970 825,835 7.0 70.0 20.9 2.1
1971 788,395 8.0 67.5 22.0 2.5
1972 717,301 8.6 67.5 21.2 2.9
1973 591,141 9.4 67.4 20.9 2.3
1974 700,294 7.0 64.4 26.0 2.6
forages and grains, and between quality grades of beef. These factors and
others may change in the future which could alter feed resource utiliza-
tion in feedlot rations.
Reasons to Investigate the Economics of Forage-Grain Balance
in Feedlot Rations
Recent new developments have brought forth a surge of interest in
investigating the question of how to best utilize feed resources (primarily
grain and forages) in production of feedlot cattle. Such developments are:
(1) more concern for improved energy conservation in agricultural produc-
tion; (2) recognized adjustments made by cattle feeders in rations fed
and length of feeding periods due to increased cost of gain during periods
of high grain prices; (3) increase consumption of lower quality cuts and
hamburger; and (4) an apparent increased emphasis being placed on lean
value of beef. The interest of producers, processors and consumers of
^Source of data from: U.S. Department of Agriculture, Economic
Research Service and Statistical Research Service, Livestock and Meat
Statistics , Statistical Bulletin No. 543, Suppl. for 1974, Washington D.C.,
p. 72 & 73
.
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beef are all tied into these recent developments and into what may occur
in the future.
Energy Conservation in Beef Production
A common suggestion for energy conservation is to reduce grain feeding
to cattle and return to predominantly forage feeding. Such a suggestion
is based on the assumption that forage beef production is less energy-
intensive than beef production utilizing feed grain resources. A recent
study was completed in determining the energy inputs for alternate beef
production systems (see appendix C). The results of the study show that
crop production of common concentrates used today in feedlot rations, such
as irrigated corn and dryland milo, are more energy-intensive crops to pro-
duce than irrigated corn silage and dryland forage pasture, as summarized
in Table 3.5.
Table 3.5. Mega-calories (Meal) of cultural energy input per Meal of net
energy gain obtained for various feed resources.
FEED RESOURCES
Irrigated
Corn Alfalfa
Corn Silage Hay
Drj/land Forage
Milo Pasture
Meal of Cultural Energy per
Meal Net Energy for Gain 0.70 0.44 1.48 0.64 0.26
^Dr. Gerald M. Ward, "Energy and Resource Requirements for Beef Cattle
Production," Feedstuff
s
,
(December 20, 1976), p. 16.
''see appendix C, Table 4. Source of data: Ward, "Energy and Resource
Requirements for Beef Cattle", Feedstuff
s
,
(December 20, 1976), p. 18.
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As can be noted from Table 3.5, irrigated corn, dryland milo and
irrigated alfalfa hay requires a good deal more energy to produce for every
unit of feed energy received than irrigated corn silage and dryland forage
pasture. These results might explain how corn and milo prices could react
more dramatically to increasing energy cost than forages. Also, a conclu-
sion stated from the study mentioned that — energy efficiency can be high
Q
for use of corn silage in beef production. Another table of results of
this study (see appendix C, Table 6) revealed that the Mega-calories of
input per Maga-calories of retail beef obtained was less as the beef produc-
tion system utilized more of the less energy-intensive forages.
With respect to energy usage, the study shows the importance of giving
serious consideration for utilizing more forages in future feedlot produc-
tion. However, other considerations must be taken into account as well,
such as, the quantity and quality of beef which could be produced from the
available forage resources. Dr. Ward, concluded that, "it would be diffi-
cult or impossible to suggest less energy-intensive methods that will still
9
provide the U.S. with the same quantity of beef."
Adjustments in Rations and Length of Feeding ;
The feedlot producer has recently, 1974-1976, experienced times of
high cost of gain, primarily due to increased feed grain prices, coupled
with depressed cattle prices. These conditions brought about an adjust-
ment in the amount grain fed in rations and the length of time cattle were
kept on feed. Generally if feed grains are cheap relative to beef prices,
a higher percentage of grain is fed and at younger and younger ages, as
in 1972-73. However, when grain was costly relative to the price of cattle.
^Ibid, p. IS
^Ibid, p. 18.
28
the finishing phase became shorter and in fact, many feedlot cattle were
slaughtered \^th little or no grain feeding, as occurred in 1975-76.
Supportive evidence of these occurrences is the quarterly nonfed steer
and heifer slaughter in relation to the quarterly beef-steer /corn ratios,
as presented in Figure 3.1. The value of slaughter steers relative to
corn dropped from the first quarter in 1973 to the low point of $11.00 in
the fourth.
3eef-Sceer/ Nonfed
Cora Ratio Slaughter
Dollars
$32
$30
328
$26
324
322
320
$13
S 16
31A
312
$10
$8
HHHa Nonfed Slaughter
.____ Beef-Sceer/Com Ratio
Figure 3ol. The 3eef-3teer/Corn Ratio in Comparison to Nonfed Slaughter
by Quarter, 1972-1976.^^
^Beef-Steer /Corn Ratio is the Number of Bushels of No. 2 Yellow Corn
Equi\^lent in Value to 100 Pounds of a Choice Slaughter Steer at Omaha.
Ibid
,
p. 15,
^ Data Sources; U.S. Department of Agriculture, Livestock and Meat Statis -
tics; Supplement for 1976 , Statistical Bulletin No. 522, Washington D.C.,
(June 1977), p. 132.
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Furthermore, since 1974 when the beef-steer /corn ratio became low,
there has been a definite adjustment in feedlot rations towards feeding
more roughage and less concentrate. Figure 3.2 indicates the vast increase
in roughage feed units consumed by cattle on feed in the recent past.
Ml
25
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Figure 3.2. Roughage Feed Units Consumed
by Cattle on Feed, 1965-76.
It is doubtful nonfed slaughter would have been nearly as high and
the steer/corn ratio as low, if the cattle numbers had not been at their
peak. It should be recognized that the cattle cycle reached its peak in
1975, as shown in the cattle-people ratio chart in Figure 3,3 on the fol-
lowing page. Nonetheless, such a combination of circumstances as what
has recently occurred in live beef production has caused adjustments in
feeding practices by feedlot producers. Further adjustments are difficult
to predict with the ever-changing relative factors, such as cattle prices
feed grain prices and forage prices, which the cattle producer may face
u,S,, Departm^ent of Agriculture, Econom.ic Research Service, Feed
Situation
, FdS - 262, Washington D.C., (September 1976), p. 16.
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tomorrow. However, recent past adjustments have been made in cattle feeding
and similar adjustments are possible in the future.
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Figure 3.3. Numbers of Total Cattle per 100 People
in the U.S., and Percentage of Cattle
Inventory Slaughtered Each Year. ^-^
Production and Consumption of Lower Quality Beef ;
Consumer demand for various quality grades of beef must also be con-
sidered a determining factor on the forage-grain balance question. It has
been argued that if consumers accepted a lower quality grade of beef this
would allow cattle feeders to feed a cheaper ration consiting of more
13
John H. McCoy, What's Ahead for Cattle
,
provide for Information
Ser\'lces, Farm. Credit Banks of Wichita, Kansas State University, 1977.
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14forages. The primary signal for cattle producers to determine at what
quality grade to sell their live cattle is the price spread between quality
grades. In the short-run price spreads between quality grades is vastly
determined by the quality grade slaughter mix. Since beef is a perishable
product, the storage stocks of beef are small relative to the live animal
level. Hence, it may well be assumed that consumption for beef in a given
period x^^•ill be predominantly determined by slaughter production in that
period. If the price spread between Good and Choice quality grade cattle
should become narrow enough and/or, if the additional cost to reach the
Choice quality grade became great enough, a cattle feeder would be more
encouraged to sell his cattle at the lower quality grade. Figure 3.4 shows
a hypothetical situation where cattle at a weight x>rithin the Good quality
grade would be more profitable to market than if these cattle would be fed
longer in order to reach the Choice quality grade xv-eight.
In the hypothetical situation illustrated in Figure 3.4, there is a
$5.00 profit advantage in selling the animal at 400 Kgs. in the Good qual-
ity grade rather than to continue to feed the animal to Choice at 500 Kgs.
The profit advantage can be partially explained by the increasing average
cost of gain from $0.88 per Kg. ($0.40 per lb.) to $0.97 per Kg. ($0.44 per
lb.) realized in feeding the animal from Good to Choice. Tnis additional
cost exceeds the additional revenue received from the $0.02 per Kg. ($0.91
per'cwt.) premium given for a Choice slaughter animal in this instance.
Cattle producers would be more inclined to feed rations of m.ore forages
and less concentrates if the Good grade cattle becam.e m.ore profitable to
'^Ray Erokken, Economics of Grain-Roughage Substitution in the Beef
Sector , Paper for Southern Regional Forage Fed Beef Research Workshop, New
Orleans, La. (October 20-22, 1975), p. 10.
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feed relative to choice grade cattle. Increase demand for lower quality
beef in the future could encourage more emphasis on the production of Good
grade slaughter animals. In a long-run perspective, a continual shift by
consumers towards increase consumption of lower quality beef is foreseen.
The United States has indeed become a "hamburger society"...
Based on data and estimates from industry, as well as govern-
ment sources, of the total amount of beef that will be consumed
in 1976 (about 125 pounds per capita), a minimum of 40 percent
of this beef will be ground beef in one form or another...
It is estimated that by 1980, between 50-60 percent of the total
beef consumed in the U.S. will be ground beef in one form or
another, irrespective of the slaughter mix relative to fed vs.
non-fed cattle over the next 3-5 years. •'-^
Much of the increase in hamburger consumption can be explained by
the fact that a minimum of 45 percent of the total beef consumed in the
U.S. was eaten away from home in restaurants, institutions, airlines, and
numerous types of fast-service food centers. Over half of this beef
consumed away from hone was ground beef.
The retail food store average price of all ground beef in the U.S.
during the first half of 1976 was about 85<: per pound ($1.87 per Kg.).
The average retail price of the other 60 percent of the beef sold at the
supermarket level, in the form of steaks, roast, and other beef cuts, was
$1.85 per pound ($4.07 per Kg.) or 218 percent higher than the price of
18
ground beef. The trend is clearly towards an everyday low price for
19
ground beef and everyday high prices on the "better" cuts of beef.
William C. Helming, Market Implications of Ground Beef , Presentation
for the Great Plains and Western States Outlook Conference, Colorado State
University, (July 22, 1976), p. 2.
Ibid
,
p. 2
Ibid
, p . 2
,
Ibid
, p . 2
.
Ibid, p. 2.
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The trend to ground beef will lead to turning cattle in feedlots 3,5 to
4.0 times a year and thus, less feeding of grain per animal.
There are many restaurants and other away-from-home eating establish-
ments in the U.S. today that were serving and selling large quantities of
what is commonly referred to in the trade as "reconstituted" or "fabricated"
meat, often called "steak". These "steaks" are generally made from a
relatively rough cut of beef and/or grades of beef that are otherwise too
tough for anything other than hamburger. The growing number of away-from-
home establishments serving and selling these "reconstituted steaks" claim
that the consumer acceptance is good and is growing and that the major
advantages are portion control plus significantly lower costs (25 percent
20
to 35 percent less than a real steak). This is another indication towards
increase production of lower quality beef which suggests that more forages
and less grain will be utilized in feedlot rations.
Emphasis on Lean Value in Beef ;
Lean is the primary product sold from retail beef cuts, and any excess
fat trimmed away in the processing of beef carcasses to retail products is
a by-product of less value. The packer and processor of beef carcasses
have become more aware of the dollar significance of the lean value in a
beef carcass since implication of the mandatory Yield Grade policy in 1976.
The (dollar) significance of yield grades becomes evident when tests reveal
that carcasses of the same quality grade — Choice for example can vary in
21
value by $75 per carcass or more due to differences in cutability. For
example one study revealed that
—
Ibid, p. 3,
21
U.S., Department of Agriculture, Agricultural Marketing Service,
Federal Register, 40FR11535, Washington D.C., (March 12, 1975), p. 2.
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Choice 700-pound (317.5 Kg.), yield grade 2 carcass and a Choice
700-pound (317.5 Kg.), yield grade 4 carcass, there was 9.8 per-
cent difference (70.1 versus 60.3 percent) in retail product.
That equals 68.6 pounds difference. At $1.25 per pound ($2.75
per Kg.) of retail product, that's a distinct difference of $85.75
between yield grades 2 and 4. That doesn't include feed wastage
in producing the yield grade 4 carcass nor the extra labor in
cutting the carcass into retail cuts.--^
The increased price emphasis on Yield Grades relative to Quality
Grades from 1975 to 1976 can be realized from Figure 3.5, showing the
price spreads between Quality grades Good and Choice and between Yield
Grades 3's and 4 carcasses.
The drop in the dollar value of Choice beef carcasses with the increase
in yield grades (indicating a higher proportion of fat) can be seen in
Table 3.6, which was done by USDA using beef prices for April of 1977.
For this time period, it appears for every increase of a yield grade the
carcass retail sales value decreased by approximately $5.63/cwt.
For the most part of 1976, in contrast to 1975, the Yield Grade price
spread between 3's and 4's for carcass beef was greater than the price
spread between Good and Choice quality grades. This signified an increased
emphasis being placed on the lean value relative to the quality grade value
of carcassed beef. The importance of lean value in live feedlot cattle
read3/ for slaughter to a prospective packer buyer becomes even more crit-
ical to the packer buyer x^^hen his plant breaks and trims the carcasses into
wholesale and retail cuts at the packing plant. Industry surveys show a
trend to less carcass beef and more pre-fabricated primals and sub-primials
(box beef method of distribution) being received by retailers. Counting
both stores and retail central warehouses the volume of prim.als and
23
Mike Dikeman, R.J. Lipsey, and D.M. Allen, "Reliability of USDA Beet
Carcass Yield Grades in Reflecting Differences in Retail Yields", 63rd
Annual Cattlemen's Day Report , Kansas State University, Manhattan, Kansas,
(March 5, 1976), p. 76-78.
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Figure 3.5. Monthly Average Price Margins Between Quality Grades
Choice and Good and Yield Grades 3's and 4's for
Steer Carcasses on the Midwest River Market Weighing ^_
600-700 lbs. as Priced on the Yellow Sheet, 1975-1976.
22
Source of data: Yellow Sheet, The National Frovisioner, Daily
Market and News Ser^/ice, Chicago, 111., 1975-76.
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Table 3.6. Comparison of Yields of Retail Cuts and
Retail Sales Values for Choice Beef Carcasses,
by Yield Grade. 2^
Yield Graces 1 2 3 4 5 1
Katall Cut
Price
per
pound
I of
car-
cass
Value/
Cwt.
carcass
Z of
car-
cass
Value/
Cwt.
carcass
I of
csr-
csss
Value/
Cwt.
carcass
Z of jValua/
car- Cwt.
I of
car-
cass
Valua/
Cwt.
carcass
boneless 1.70 3.7 6.29 3.5 5.95 3.3 5.61 3.1 5.27 2.9 4.9>
Inside rounds
boneless 1.81 *.9 8.87 4.5 8.14 4.1 7.42 3.7 6.70 3.3 5.97
Outside round,
boneless 1.73 '..8 8.30 4.6 7.96 4.4 7.61 4.2 7.27 4.0 6.92
Round tip,
boneless 1.72 2.7 4.64 2.6 4.47 2.5 4.30 2.4 4.13 2.3 3.96
Sirloin.
bone-In 1.79 9.1 16.30 8.7 15.58 8.3 14.36 7.9 14.14 7.5 13.42
Short loin,
bone— in 2.17 5.3 11.50 5.2 11.23 5.1 11.06 5.0 10.85 4.9 10.64
Blade chuck,
bone— In .82 9.9 8.12 9.4 7.71 8.9 7.30 8.4 6.89 7.9 6.48
Rib, short cut
(7"), bone-in 1.77 6.3 11.15 6.2 10.98 5.1 10.80 6.0 10.62 5.' 10.4 5
Chuck, ara
boneless 1.22 6.4 7.82 6.1 7.44 5.8 7.08 5.5 6.70 5.2 6.34
BrisKct,
boneless 1.51 2.5 3.77 2.31 3.47 2.1 3.17 1.9 2.37 1.7 2.57
riank
steak 2.18 .5 1.09 .5 1.09 .5 1.09 .5 1.09 .5 1.09
Lean
trim 1.08 12.3 13.28 11.3 12.20 10.3 11.12 9.3 10.04 8.3 3.96
Ground
beef .79 13.3 10.51 12.2 9.64 11.1 8.77 10.0 7.90 8.9 7.03
Udner .50 .3 .15 .1 .15 .3 .15 .3 .15 .3 .15
fat .02 7.6 .15 12.7 .25- 17.8 .36 22.9 .46 28.0 .56
Bone .01 10.4 .10 9.9 .10 9.4 .09 8.9 .09 8.4 .OR
Total 100.0 112.94 100.0 106.41 100.0 100.79 100.0 95.17 100.0 89.55
Difference In retail tsIjc becween yield ersdes — 55.53 . per cvt . of carcass.
1 1 ,
' =— 1 ; 1 1
sub-primals (received from processors) increased from 51 percent of retail
volume in 1972 to 69 percent in 1974, w-ith a prediction of 79 percent by
25
1980.
The market impacts are felt by the feedlot producer of live beef ^v-ith
more emphasis being placed on the lean value of beef at the retail and
processor levels. Since the quality grade changes in April 1976, the pro-
ducer has been able to sell cattle with generally 10 to 30 fewer days on
feed to the satisfaction of the packer. Some feedlot producers estimate
they are saving 5 to 10 percent of the grain normally fed before the grade
^%.S., Department of Agriculture, Livestock Division, Agricultural
Marketing Service, Livestock, Meat, S. Wool Market News; Weekly Summary and
Statistics , 45 No. 20, Washington D.C., (July 6, 1977), p. 477.
^^William C. Helming, Market Im.plications of Ground Beef , Presentation
for the Great Plains and Western States Outlook Conference,
Colorado State
University, (July 22, 1976), p. 2.
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changes to make the Choice quality grade clue to shorter feeding periods.
Also, it is kno;>m that more net feed energy is required to produce a pound
of fat than a pound of lean of liveweight gain. This coupled with the
grading changes causing more emphasis on the lean market value of beef,
provides an incentive for producers to not only feed cattle for a shorter
period of time, but also on a lower concentrate ration.
Marketing Strategy ;
Lastly, the decision of v*iat ration energy concentration to feed may
be partially a decision of market strategy, A feedlot operator may choose
to feed a ration energy concentration diet that will achieve a rate of
gain which will coincide with his estimate of reaching a market weight at
a time he expects an optimum selling price.
Economical Ration Formulation:
The question of what ration energy concentration to feed feedlot cat-
tle at any particular time depends a great deal on three relative prices
and their com.parative weight effects.
(1) The price spread between quality grades, primarily
Choice and Good,
(2) The price margin between Yield grades of primary Yield
grades 3's and 4's,
(3) The price difference in net feed energy from alter-
native available sources of primarily feed grains and
forages
With this is mind, form^ulation of beef cattle rations has developed
into a very complex and yet imperfect science in an attempt to combine feed
c
"Beef, "Minor Impact Report after First Year on New Grade Standards,
Vol 13 No. 7 (March, 1977), p. 19.
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ingredients in relation to all other variables that can effect maximum
feedlot profits. With the objective of maximizing producer profit, the
definition of the most economical ration may be stated as — a ration that
utilizes feed ingredients which fulfills an animal's nutrient requirement
at the lowest possible production costs in line with the greatest possible
returns.
The Objective Statement
The primary objective of this study is to compare growth rates, costs,
and revenue relationships and implications between feedlot cattle fed var-
ious ration energy concentration diets. Specifically, the objectives are;
(1) to compare growth rates between different ration levels
of grain and forage.
(2) to develop costs of production relationships for
different ration levels fed.
(3) to determine revenue and cost relationships for each
animal fed a different energy concentration ration
allowing for differences in quality grade and yield
grade
.
(4) to determine the most profitable point during the feeding
period to sell each animal under the various rations fed
on a live and retail product basis, i.e. determine the
optimum replacement point.
Chapter IV
The Growth Process and Cost-Revenue Implications
of Feedlot Beef Cattle
Determining the Cost and Revenue Relationships of Retail
Weight Basis for Cattle on Feed
The cost and revenue relationships for live cattle based upon their
production of retail product is affected by the form of body composition
being deposited with each additional unit of live weight gain. If the
live weight gain is largely the production of excess fat that will be
trimmed away as by-product during the process of breaking a carcass into
retail cuts, then the yield of retail product from that animal's live
weight would be lowered. Figure 4.1, illustrates how the live feeding
cost for each kilogram of retail product will become higher (from $2.10
to $2.45 Kg.) as the retail product yield decreases (from 70 percent to
60 percent of the carcass weight).
Not only does the cost of retail product gain increase as a higher
proportion of the live weight gain is fat, for also, the retail sales
value will generally decline when ;^thin the same quality grade. In
Table 4.1 a hypothetical example is shown, where the margin between retail
product cost and the retail sales value for choice beef narrows and becomes
infact negative from $0.522/Kg ($0.237/lb.) to a -$0.505/Kg (-$0»229/lb.
)
as a greater share of the live weight gain is in the form of fat.
The Growth Process in Relation to Ration Energy Concentration Fed
The forage-grain balance fed has a direct effect upon a feedlot steer's
or heifer's growth process since the energy concentration fed will largely
determine the live (retail) weight rate of gain.
40
41
Figure 4.1 Comparison in cost of gain of two alternative yields, 60 per-
cent and 70 percent, of retail meat product weight gains from
45.3 Kgs. (100 lbs.) of live weight gain equivalent to 27.2 Kgs
(60 lbs.) of carcass weight gain.
45.3 Kgs.
(100 lbs.) of Live Wt, Gain
(60%) The yield of Live weight
to carcass weight is typically
55% to 66%.
\k
27.2 Kgs,
B.
I (60 lbs.) of Carcass Wt. Gain
•(60%)
-(70%) The yield of carcass
weight to retail product weight
(meat) is typically in the range
of 55% to 75%.
Nk
Body Composition of
Live. Wt . Gain
Lean
Fat
Bone
Offal
Body Composition of
Carcass Wt . Gain
Lean
Fat
Bone
19.0 Kgs.
(42 lbs.) of Retail Product
Wt. Gain
16.3 Kgs.
(36 lbs.) of Retail Product
Wt. Gain
Body Composition of
Retail Product (Meat)
Wt. Gain
Lean
Fat
Bone
Live Cost of Retail Product (Meat)
Weight Gain
A. $40/45.3 Kgs.
($40/100 lbs.
B. $40/27.2 Kgs,
($40/60 lbs.
C. $40/16.3 Kgs,
($40/36 lbs.
D. $40/19.0 Kgs
($40/42 lbs.
= $0.8 8 /Kg. Live Wt. Gain
= $0.40/lb.)
= $1.47/Kg. Carcass Wt. Gain
= $0.67/lb.)
= $2.45/Kg. Retail Product (Meat) Wt . Gain
= $l.ll/lb.)
= $2.10/Kg. Retail Product (Meat) Wt . Gain
= $.95/lb.)
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Some of the important relationships associated with growth in live
cattle that are widely accepted are: (1) The growth curve or schedule of
weight along a time continum has a characteristic sigmoid shape; and
(2) the production of bone, muscle and fat reaches mature levels in suc-
ceeding order—ie, bone is early maturing, muscle intermediate and fat is
late maturing. During the growth process fat becomes an increasing per-
centage of carcass weight while bone and muscle decreases in terms of per-
centage of carcass weight.
These growth relationships are shown in the figures 4.2 and 4.3 on
the following page.
The age curve of growth may be divided into a self-
accelerating phase of increasing slope and a self-inhibiting
phase of decreasing slope. During the self-accelerating or
unrestricted phase, the time rate of growth tends to be
proportional to the size of the individual... However this
geometric increase cannot go on indefinitely because of the
restricting limitations. . .(which ^-rlll) contribute to decline
in growth rate of multicellular animals in later growth
stages. For instance, the decrease of the ratio of surface
to body weight during growth...
When growth of the animal is completely inhibited by the concentra-
tion of the growth limiting factor, this point on the growth curve is
3
referred to as the animal's m.ature weight . At mature weight the animal
is at the top, or at the level proportion of his growth curve. The mature
weight for slaughter cattle is a much heavier weight than the normal
Kenneth E. Nelson and Wayne D. Purcell, "A Comparison of Liveweight,
Carcass and Lean Meat Criteria for the Feedlot Replacement Decision",
Southern, Journal of Agricultural Economics , (Decem.ber, 1973), p. 100.
(hereafter cited as Kennth E. Nelson and Wayne Purcell, "Criteria for the
Feedlot Replacement Decision.")
Samuel Brody, Bioenergetics and Growth , (New York: Reinhold Pub-
lishing Corporation, 1945), p. 528.
^Ibid, p. 528.
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MATURE WEIGHT
LIVE
WEIGHT
DAYS
Figure 4.2. Growth Curve for Cattle
WEIGHT OF
FAT, PROTEIN,
& BONE GROWTH
,. Fat
___
Protein
Bone
DAYS
Figure 4.3. Relative Growth of_ Protein, Bone,
and Fat in Cattle.-^
Kenneth E. Nelson and Wayne Purcell, "Criteria for the Feedlot
Replacement Decision", p. 100.
^Ibid, p. 100.
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slaughter weight. Figure 4.4 illustrates the mature weight of two identical
steers fed a high versus a low ration energy concentration diet.
LIVE WEIGHT
MATURE WEIGHT
HIGH RATION ENERGY
CONCENTRATION DIET LOW RATION ENERGY
CONCENTRATION DIET
S^^^
DAYS ON EEED
Figure 4.4 Hypothetical differences in growth curves of two identical
steers fed different ration energy concentration diets.
Assuming these curves represent identical animals in which one steer
was fed a higher ration energy concentration (A) and the other animal a
relative lower ration energy concentration (B), we can observe how the
rate of gain (slope of the curves) might differ, whereas theoretically
their mature weights would be the same.
National Academy of Science, Nutrient Requirements for Beef Cattle ,
5th Revised edition, Washington D.C., (1976) p. 6.
This source supports the above assumption of ration energy level effect
on carcass comiposition —
"Variation in carcass composition of continuously growing young beef
animals is more related to slaughter weight expressed as a proportion of
mature weight than with age. Therefore, within the realm of usual economic
feeding practices, the plane of nutrition ^vi.11 not have a major influence on
the chemical composition of similar - weight carcassed from breeds with the
same mature weights."
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Dr. R.L. Preston, an animal scientist, has suggested that the body
composition of gro^d.ng cattle in terms of fat, lean and bone can be cor-
related to their location on the growth curve in relation to their mature
weight—i.e., to their precent mature weight (PMT).
Also, from this study Dr. Preston concluded that:
It would seem safe to conclude that plane of nutrition,
within practical reality, will have little or no effect on the
body composition of cattle at normal slaughter weights. Thus,
instead of thinking that live weight or carcass weight deter-
mines the percentage of fat and protein, it may be more correct
to say that body composition is a function of the proportion of
mature body weight which has been attained at any given live
weight.'
This could only be true for cattle of similar type.
With these two assumptions Dr. Preston constructed a functional rela-
tionship between percent mature weight and percent fat in a carcass, \>n.th
the assumption that the experimental cattle of this study had a mature
weight of 1500 pounds, as shox-m in Figure 4,5. If this is a valid way of
viewing body composition in cattle, then one can use these figures to con-
struct the picture shown in Figure 4.5d relating the influence of mature
weight and slaughter weight to the composition of cattle carcasses at the
time of slaughter.
From Figures 4.5 a, b, and c, it can be noted that as the slaughter
animal approaches m.ature weight, a higher proportion of the carcass weight
becomes fat and a lesser proportion is composed of protein. Similarly, one
can generally state as the animal nears the mature weight, the percent of
retail product obtained from the carcass weight wdll lessen.
'r.L. Preston, Effects of Nutrition on the Body Composition of Cattle
and Sheep , Paper presented at the Georgia Nutrition Conference, Ohio State
University: (February 18, 1971), p. 37.
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Kenneth E. Nelson and Wayne Purcell, "Criteria for the Feedlot Replace-
ment Decision", p. 101.
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If the growth relationships of percent fat and percent protein to
percent mature weight as shown in Figure 4.5b was completed by acutally
calculating a mature weight value (Brody, Ch. 16) for a statistically
acceptable sample of number of cattle of similar type, the relationship
if 4.5c would be theoretically valid for any slaughter cattle fed of the
same type. For instance, in Preston's assumed relationship an animal with
a mature weight of 1500 lbs., if slaughtered at 1000 lbs. will contain
22 percent fat; and if fed to 1160 lbs. will contain 26 percent fat, as
shown in Figure 4.5c.
Estimating Procedure for Retail Product Grox^th Using Live Weight
If a researcher desires to estimate the retail product growth of cat-
tle that have completed a feeding trial and have been slaughtered, as a
look-back type of analysis procedure, it can be accomplished without
determining the mature weight of these animals. Exactly the same predic-
tive results would be obtained by correlating the retail product weights at
the time of slaughter to the live weights at the time of slaughter. Per-
cent mature weight is determined by the live weight/mature weight and
therefore, a constant relationship exists between live weight and mature
weight if the mature weight is assumed the same for all cattle being
considered.
This procedure would assiome the cattle were of similar type and were
slaughtered at various live weights, i.e., along different points on the
growth curve. The steps to estimating the retail product growth are as
follows.
Step 1: The retail product weight at the time of slaughter can be obtained
from the yield grade score given to the carcass, which is a score to
49
indicate the expected yield of retail product from that particular carcass.
The following estimating equations will determine the retail product
9
weight.
(1) % RP = 82.9492 - 4.98 YG
(2) RPW = %RP X CW
Where: %RP = Percent Retail Product
YG = Yield Grade Score (USDA standards)
RPW = Retail Product Weight (lbs.)
CW = Hot Carcass Weight
Step 2: Correlate live weights at slaughter to the retail product weights
at slaughter by a simple regression procedure,
RPW = f(LW)
Where: RPW = Retail Product Weight
LW = Live Weight
The Figure 4.6 on the following page illustrates the estimation for
retail product weight used in this study for t^^renty head of hereford steers
fed in a feeding trial on \"arious forage-grain balanced rations.
This is a predictive model for estimating retail product weight for
this set of cattle found after numerous attempts of using other variables,
in various combinations as well, such as days on feed, ration energy fed,
2
and dry matter consumption. The R value indicates that 75.8 percent of
the variation in retail product weight is associated \n.th the variation in
9
The estimating equation for %RP was accomplished by use of data from
a study of the source — M.E, Dikeman, R.Jo Lipsey and D.M. Allen, "Reli-
ability of USDA Beef Carcass Yield Grade in Reflecting Differences in Retail
Yields", 63rd Annual Cattlemen's Day Report , Manhattan, Kansas, (March 5,
1976), p« 78.
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live weight, leaving 24.13 percent of the variation due to factors such as
the possible effect of the plans of nutrition fed, genetic variation and
other non-measurable factors.
RETAIL PRODUCT WEIGHT
(Kgs.)
Z30
240 -
•
220 -
220 - >^
210
• ^^^^^
•
• y^
200
• y *
190
yX.
ISC - X
170
•
e
RPW - -347.2107 + 1,90639LW - 0.001609LW
r2 - 0.7587
450 500 550 oOO
LIVE WEIGHT (Kgs.)
o50 700
Figure 4.6. Estimated relationship between retail product weight and
live weight for twenty head of Hereford feedlot steers
evaluated in this study.
Chapter V
Procedure of Analysis
Data Source
The data collected for this study were acquired from a cattle feeding
trial made by the Department of Animal Science and Industry at Kansas State
University."^ The feeding trial involved twenty head of Hereford steers
similar in body type. Ten different energy concentration rations were fed,
with two head of steers on each ration. The ration energy concentration
based upon mega-calories of metabolizable energy per kilogram of dry matter
(Meal/Kg) ranged from the lowest energy ration of 2,542 Meal/Kg to the high-
est of 3,199 Meal/Kg with the between rations varying in energy concentra-
tion by increments of .073 Meal/Kg of Metabolizable energy. All ten rations
were composed of the same feedstuff ingredients of corn, corn silage, and a
protein supplement, but fed in different proportions to alter the amount
metabolizable energy, i,e., ten different forage-grain balanced rations
were fed varying in the amount of metabolizable energy per kilogram of dry
matter feed, as shown in Table 5, 1. Each pair of animals fed the same
ration individually were kept on the same ration until slaughtered.
Allan Chestnut, unpublished Master of Science Thesis on the topic -
'*Using Mathematical Models to Evaluate Performance of Feedlot Cattle as
Influenced by Time and Various Corn Silage: Corn Rations," Kansas State
University, Department of Animal Science and Industry, Manhattan, Kansas,
(1977).
The data analyzed in the author's study was taken from the study done
by Chestnut.
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During the feeding trial xveekly animal weights and weekly dry matter
feed consumption weights were kepto The animals were slaughtered at var-
ious times during the feeding trial according to their feed conversion
efficiency Once slaughtered, carcass data were obtained to determine the
animal's yield grade and quality grade as summarized in Table 5,2 on the
following pageo
The Growth Analysis Model #1
The growth model was constructed on a weekly basis o Input data
applied in this study were the weekly live animal weights and weekly ration
dry matter feed consumption weights kept specifically for each steer o A
three-week moving average was calculated from each steer's weekly live
weights in order to minimize the effects of variation in weights due to
differences in fill, as well as, to even out a steer's week to week vari-
ation in growth performance o The following live growth performance equations
were used for model #1 to formulate results as presented in Table 5o3,
LWG^ = Lk' = LW^ - LW_
d d d U
LADG^ = LWG^
d d
LWG = LW - LW ,
w w w-1
LADG = LWG
w w
FCV^ = DMFC
,d d
LWG,
FCV = FCV^ - FCV^ ,
w d d-/
d = the number of days on feed
(1,2,3, ...,322)
d/7 or number of weeks on feed
LW = Live animal weight (3-week moving
average or estimate)
LWG = Live weight gain
LADG = Live weight average daily gain
FCV = Dry matter feed conversion
DMFC = Dry m.atter feed Consumption
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The follo\>ri.ng equations were applied to evaluate retail meat product
weight growth during the life of the animal to formulate results as shown
in Table 5.4 on the following page.
RPWd = -347.2107 + 1.90639 LW^ - 0.001609 LWd^
RPWGd = RPW(i - RPWq
RADG^ = RPWG
d
RPWG = RPWG - RPWG
w w w - 1
RADG = RPWG
w w
RFCV^ = DMFC^
d d
RPW^
d
d = number of days on feed (1,2,3, ... ,322)
w = d/7 or number of weeks on feed
RPW = retail meat product weight
LW = live animal weight (3-week moving average or estimate)
RPWG = retail meat product weight gain
RADG = retail meat product weight average daily gain
RFCV = dry matter feed conversion to retail meat product
DMFC = dry matter feed consumption
The Growth Analysis iModel #2
. . . .
2
Predictive equations were developed m a study by Chestnut to pre-
dict live weight and dry matter feed consumption from results of feeding
trials involving ten pairs of hereford steers fed ten alternative ration
energy concentration diets.
2
See footnote #1
.
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Table 5.4. Weekly retail weight growth performance data for feedlot
steer //9 fed ration //5 using a corn to corn silage cost
ratio of 3.0.
RETAIL WT. acTAIL hT. R^TilL V,T. RETAIL WT. OM FEED
DAYS GAIN AOG GAIN AJG CCNVERSION RETAIL WT
ON FEED TO OATE TC GATE FOR WEEK FOR WEEK TO PP». TC OATE TO OATE
(K3) IKG) (KGI IKC) (K C) (KG)
7 l<..l 2.01 i<>.a6 2.01 4.50 123.00
1<. 2<v-r 1.76 10.60 1.51 5.37 133.60
21 33.1 1.5a 2.<.5 1.21 5.91 142.05
28 40.6 l.<i5 7.5*^ l.OB 6.36 149.58
35 A7.5 1.36 6. £3 0.S8 6.83 156.41
<*l 53.2 1.27 5.75 0.82 7.44 162.16
AS 56.2 1.19 ^.96 0.71 7.97 167.12
56 63.2 1.13 4.9" 0.71 3.32 172.11
62 68.9 1.09 5.70 0.31 8.60 177.81
70 73.5 1.05 S.tX 3.66 3.<58 182.42
77 77.7 1.01 *, 19 0.60 9.39 136.61
a<> 81.8 0.97 A. 17 0.60 9.74 190.78
<3l 85.5 O.Si, 3.64 0.52 10.23 194.42
98 39.3 0.91 3.80 0-54 10.66 198.21
105 SI.
7
0.87 2.39 0.34 11.23 2C0.60
112 S3.
9
0.8A 2.23 C.32 11.85 202.83
11"? S5.1 0.80 1.17 0.17 12.49 204.00
The prediction equation for dry matter feed consumption was based
upon the independent variables metabolizable ration energy concentration
fed (ME) and time on feed (t) in days as shown below.
PDM = B + B, t + B^t
o 1 2
B =
o
B = b + b^ME + b^ME^
B^ = b^ + b^ME + b^ME"
Z J 6 /
where
b,ME~
4
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The prediction equation for live animal weight was patterned after
3
Brody's growth equation as follows.
PWT = A(l - Be""^) where
PWT = Predicted Live Animal Weight
A = Mature Weight
B = Intergration Constant
t = time in days
k = relative rate of growth with respect to growth yet to
be made.
... A
Definitions
Mature weight (A) can be regarded as the weight at which the concen-
tration of growth inhibiting factors becomes prevalent enough to inhibit
further growth.
The intergration constant (3) represents an age-parameter employed
to correct for the fact that while age is counted from birth or conception,
that is, the value of (A-W) at the time of conception, where W is the
weight of an animial at a given time. When a growth curve is plotted on
an arithlog chart, B, would be the intercept value.
The relative rate of growth (k) is with respect to future growth yet
to be made. Growth rate is proportional to the growth ILmiting factor,
so "k" can be thought of as growth rate/maximum growth yet possible, which
can be shox-m algebraically as: -k = (dW/dt) / (A-W). The negative sign
indicates a decline in growth velocity as is expected to occur with self-
inhibiting growth.
3
For further detail see the source — Samuel Brody, Bioenergetics
and Growth
,
(New York: Reinhold Publishing Corporation, 1945), Ch. 16,
pp. 484-574.
4
.
Ibid, Ch. 16, pp. 484 - 574.
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From Chestnut's prediction equations live animal weight and dry
matter feed consumption estim.ates were made on a weekly basis for each of
the ten various metabolizable energy concentration rations fed in the
feeding trial applied in this study.
The application of using the predicted live animal weights and dry
matter feed consumption figures was beneficial in minimizing the variation
in weekly growth over the use of a three-week moving average, which pro-
vided for less variation in individual cost and revenue relationships
evaluated for each ration fed. Results in using the prediction equations
for live weight and feed consumption were summ.arized as in example Tables
5.5 and 5.6 on the following pages.
Cost and Revenue Model
The structure of the cost and revenue computer model was designed
with- two objectives in mind;
(1) produce tables of cost and revenue relationships on a weekly
time scale so the cost of production and profitability
could be easily evaluated on a live weight gain basis as
well as on a retail product weight gain basis.
(2) offer maximum flexibility and simplicity in varying assumed
costs and prices read into the model, (see appendix D ).
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Table 5.5. Predicted weekly live weight growth performance data for
feedlot steers fed ration j/5 using a corn to corn silage
ratio of 3.0.
L'Vt UT. Live LIVH -iT. Live 0" F=€D D-* F€c0 if* FtrO
oiys LIVr WT GJ IN iOG GAIN 40G CONVEPSICM CONVERSION CONSUHPTICfl
ON F£€0 TO OAI"? TC OATE TO 04TF FTP uaiK FOP wfSK TC CATP pno WEEK TO GATE
(KO) ('<r) IKr.t (KG) UCJ «KG) (KG) (KGl
7 300.0 9.0 1.3 9.000 1.236 6.44i, 6.444 53.0
I* 311.0 20.0 1.4 11.000 1.571 6, 100 5.aia 122.0
21 320.0 29.0 1 .4 9.aoo 1.286 6,310 6.773 133.0
rn 1J0.0 29.0 1.4 10. coo 1.429 6,237 6.200 245.0
35 339.0 43.1) 1.4 "S.OOO 1.286 6.375 6. 773 306.0
*2 3<.$.0 53.0 1.4 10.000 1.42q 6.323 6. 100 367.0
49 353.0 67.0 1.4 5.000 1.236 6.383 6,773 42?.
Sd 3'>7.0 76.0 1.4 9.0Q0 1.286 6. 434 6, 773 489.0
63 37S.0 35.0 1.3 9.0OO 1.236 6,471 6, 773 550.0
73 3a'».0 93.0 1.3 a. coo 1.143 6. 570 7.625 611.
77 393.0 102.0 1.3 9.000 1.286 6.573 5.6o7 671.0
e* '.Ol.O 110.0 i.3 3.C0C 1. 143 6.655 r.625 732-0
91 <.Q9.0 112. 1.3 8.000 1.143 6. 720 7. 625 793.0
93 •il 7.0 126.0 1.3 s.coo 1.143 6. 77a 7.625 954.0
105 ^25.0 134.0 1.3 a. coo 1.143 6.f2a 7.625 915.0
112 ^33.0 142.0 1.3 3.0OO 1.1*3 6.273 7.625 976.0
115 '.'Vl.O ISO.O 1-3 1.000 1.143 6,907 7.500 036.0
12& <.*9.0 157..) 1.2 7.000 1.000 6. «;a7 3-714 0<»7.0
n3 <.56.d 165.0 1.2 8 .000 1 .143 7.C13 r.t25 153.0
1-0 «.<i>3.fl 172.0 1.2 7.cf:c I. COO 7, C31 3.571 213.0
1^7 <.70.0 175.0 1.2 7. coo I. 000 7.145 3. 714 279.0
15<. '.^7.0 185". 1.2 7. coo l.JOO 7.204 8.714 340.0
161 <.2A.O 19J.0 1.2 7.CQ0 I. 000 7,254 a. 571 400.0
163 • ^91-0 z^}n.o 1-2 7. coo l.COO 7.305 3, 714 461.0
175 '•93.0 20 7.0 1.2 7. coo l.CCC 7.343 3.571 521.0
l"? 50«.,0 213.0 1.2 6.000 0.357 7.J.27 10. 167 582.0
13S 51 1.0 22C.0 1-2 7.0CJ I. 000 7.<.b4 3.571 642.0
\^6 51 r,o 226.0 1.2 6. COO 0-657 7. 535 10.167 703.0
203 523.3 233.0 1.1 6 . 00 vj 0.257 7.599 10.000 763.0
210 sas.o zia.a I.
I
b. 000 0.35 7 7.664 10.167 324.0
217 535.0 24^.0 l.l 6. coo 0.357 7. 721 10.000 334.0
22t, 541.0 250.0 1.1 6. 000 0.357 7.776 10.000 944.0
22 1 547.0 256.0 1. 1 6.CC3 0.£57 7. S32 10.167 005.0
213 553.0 26?. u l.l 6.000 0,357 7.efl2 10.000 06 5.0
Z'f? 559.0 163.0 1. I 6. coo 0.257 7.929 10.000 125.0
252 564.0 273.0 l.l 5. COO 3.714 3.CJ7 12.200 136.0
25<) 570.0 279.0 l.l 6.000 0.35 7 3.050 10.000 246.0
26 i 575.0 234.0 1.1 3.CCC 0. 714 9. 120 12.000 306.0
273 530.0 23^.
J
l.l 5.000 0.714 3.167 12.000 366.0
2'»0 sas.o 294. 1. I 5.030 C. 714 3.252 12.000 426.0
237 590,0 299.0 1.0 5.000 0.714 n.314 12.000 4d6.0
29 A 5'55.0 304.0 l.O 5.000 0.714 3.373 12.200 547.3
301 600.0 30>^.0 1.0 5. COO 0.714 3.437 12.000 607.0
30 "I >»05.0 314.0 1.0 5.000 0.714 3.494 12.0U0 667.0
315 blO.O 319-0 1.0 5.000 0.714 3.54<» 12.0CO 727.0
322 615.0 324.0 1.0 5.000 0.714 3.602 12.000 737.0
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Table 5.6. Predicted weekly retail meat product weight growth for
feedlot steers fed ration #5 using a corn to com silage
ratio of 3.0.
RSTilu >.T. RETAIL AT. RET4IL WT. RETAIL VT. CM FEED
CAYS GAIN AOG GA IN 40G CONVcRSION RETAIL WT
ON FEED TO 04TE TO OftTE FOR WEEK FOR WEEK TO RPV» TO OATE TO OATE
(•(Gl (K'-,J (KG) (HGJ (KG) (KG)
7 8.6 1.23 a. 60 1.23 6.74 79.Q0
l<i 19.9 1.34 10.16 1.45 6.50 90.05
21 26.8 1.28 6.02 1.15 6.83 98.07
29 35.4 1.26 8.61 1.23 6.92 106.68
35 42.9 1.22 7.47 1.07 7.14 114.15
42 50.8 1.21 7 .99 1.14 7.22 122.14
*<; 57. <5 1.13 6.92 0.99 7.41 129.06
56 64.4 1.15 6.66 0.95 7.59 135. 72
63 70.6 1.12 6.40 0.91 7.77 142.12
70 76.3 1.09 5.47 C.78 8.01 147.59
77 82.2 1.07 5.01 0.84 8. 16 153.49
^^ 87.2 I.C4 5.03 0.72 8.39 153.52
"I 92.1 1.01 4.62 0.69 8.61 163.35
99 96.7 0.99 4.62 0.66 8.33 167.97
n5 lOl.l 0.<'6 4.41 0.63 9.05 172.39
112 105.3 0.94 4.21 0.60 9.27 1 76.59
n^ 1 J«5.3 0.92 4.00 0.57 9.<f8 180.59
126 112.6 0.fl9 3.33 0.48 9.74 183.92
133 116.2 0.P7 3.61 0.52 9.96 187.53
I'.O ll<'.2 0. 65 2.99 0.43 10.22 190.53
1'.7 122.1 0.33 2.34 0.41 10.48 193.36
154 124.7 0.31 2.63 0.39 10.74 1<'6.04
161 127.3 0.79 2.52 0.36 11.00 198.56
168 129.6 0.77 2.36 0.34 11.27 200.93
175 1 3 I . .^ 0.75 2.21 0.32 11.54 203.13
182 133.6 0.73 1.77 0.25 11.84 204.90
1^9 135.5 0.72 1.91 0.27 12.12 206.81
196 1 37.0 0.70 1.51 0.22 12.43 203.32
203 1 3fi.4 0.68 1.40 0.20 12.74 209,72
210 13T.7 0.67 1.29 0.13 13.06 211.01
217 140.9 0.65 1.17 C.17 13.37 212.17
224 141.9 0.63 1.05 0.15 13.70 213.22
23 1 142.
o
0.62 0.93 0.13 14.03 214.16
238 143.7 O.AO 0.82 0. 12 14.37 214.98
24« 144.4 0.59 0.70 0.10 14.72 215.68
25? 144.0 0.57 0.50 C.07 15.09 216.13
250 145.4 0.56 0.49 0.07 15.45 216.67
266 145.7 0.55 0.32 0.05 15.83 216.99
273 145.9 0.53 0.24 0.03 16.21 217.23
2^0 146.1 0.52 0.16 0.02 16.61 217.39
297 146.2 0.51 o.cs O.Ol 17.01 217.47
2<54 146.2 0.50 -0.00 -0.00 17.43 217.47
301 146.1 0.49 -0.08 -0.01 17.35 217.38
303 145.9 0.47 -0.16 -0.02 18.23 217.22
315 145.7 0.46 -0.24 -0.03 18.72 216.98
322 145.4 0.45 -0.32 -0.05 19.17 216.66
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The following cost and revenue equations were applied in this study,
to formulate tabled results as shown in Table 5.7.
TC^ = |(PPL ^- LW^ ^.- 0.97) (1 + T '•'' W/52)] + |(PPL •-' LW^ "- 0.97) (d)J
+ 1_(K) (1 + r •'.' W/52)i .+ (FC '•- DMFC^) + j((FC '-^ DMFC^) (r -'^ W/52))/2]
+ (OC -••- W/ •'.- 7).
ACL = TC^/ LW^
d d
ACLG = (TC^ - PPL '•• Ll-r •'- 0.97)/(LW^ - LW^)
d d d
MCL = <IC^ - TC^_^j
/ aw, -LW, ,,d d-1)
TRL^ = LW^ ••- 0.96 ••' SPL
d d
mL = (TRL, - TRL, ^) / (LW, - LW^ ,.d d-1 d d-1)
TNRL = TRL, - TC,
d d
MNRL = MRL - MCL
ANEL = TNRL/(LW, - LW^)
d
SBEPL = TC^/(LW^ ^v 0.96) (100)
d d
RRL = T^T^L/(TC^ -'^ lv752)
d
TNRE = TC, •'• PJ^D -'• W/52
d
ANRLD = TNRE/(LW, - LW^)
d
SPD = (TTnTIE + TC,) / (LW, ^.- 0.96) (100)d d
d = number of days on feed (1,2,3, ... ,322)
TC = total cost
PPL = price per kilogram live weight at time of purchase
LW = live weight (3-week moving average or estimated) in kilograms
0.97 = allowance for 3% shrink in purchase of cattle
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r - rate of interest
W = weeks on feed
D = death rate
K = acquisition costs, such as hauling, commissions dipping, worming pill,
shots and etc.
FC = cost per kilogram of dry matter ration fed
DMFC = dry matter feed consumption
OC = operating cost per head per day of the feed yard
ACL = average cost of accumulated live weight
ACLG = average cost of live weight gain
MCL = marginal cost of live weight gain
TRL = total revenue (live wt.)
0.96 = allowance for A% shrink on sale of cattle
MRL = marginal net revenue per unit of live weight gain
ANRL = average net revenue per unit of live weight gain
SBEPL = sell breakeven price on the live weight
RPvL = rate of return on total cost, i.e., dollars invested to date
TNRE = total net revenue expected based upon RRD
RRD = rate of return desired on total dollars invested to date
ANRLD = average net revenue desired per unit of live weight gain
SPD = sell price desired on live weight based upon RRD
oA
u
0)
0)
t3
0)
C"^ OOOOOOOOOOoOCIOOOOOOOO«r»OoOOOOC>OOOOOOOOoOOo0000 3
ai*>« _--- -_- _ _
^ aoooooooaoo'Sooooooaooaooooooooooaoaaoaoaoooaoo
Ql^j^ ^^ir><x-«0 0»M<M»- — -"-"-"——•OOOOOOQ'^OoOOdOOOO"— — -"—• — — ^^-•-•-»-• —
l^v_^ ooooooooaooaoooociocioaaoo<3oocio<300oooooocioooouoo
i I I I ) ) ) I I I I I I ) I I ) I I I ) I I t I I I I I I I t I I
3
O
tiO
j^CH.
«
K^ «0(«^'^iu>tnOw^a'Mfn<^i•-•'^(r'aa^*c^<oCrsi•#lnr-•(7*(*lu^f^f«ltt•"tAi^'*^^<«>«>f^Jtfl^o*«no^-««0
tcldca)l^C^ ooO'«-««\irNi<«>f^^ •ru>^4)^-^*
00
d
> •
•H O
•a
4J O
uH o
•a ->-i
M CO
a. M
O 0)
u-i o
u
n] &c
•a «i
•ri m
x:
m c
•Of**^—*•# -^<NJ^tf> ^
«««Si««\*«- >r)A<4>r^
I ) I I I • I I I t I I I • I I I I I I I I I I I I I
0000000000000000000000000000000000000000000000
uy-^f^r^^^aoistrstt^
a:
Oil
.u>
— oooooocirjoooooooiaooa^oaooooo'^ooaooooooooooooo
I I I I I I I I I I I I I t I I I I I I I I 1 I I I I I I I t I I I
lO^^o**^-"—* — «B^ >-««nr)»^—«oo«-'ir«im««<^ai004)C ^ f^ ^ ^^ ^ T\i ^^ \~i u^ -^ ^ fy t^ ^ -o wk ^ u'\ ify
-•oaoOaarsiooonooooo>roooooaoo^ooon'«or>u')oo-ao>30'39'^o
I t I I I I I I I t I I I I t • I I • I I I I I t I I I I I
<f> -t » ^-••««<M»«.^»-»-^f~»">^».(»>ir«inM>«>M>u\i«0^ ^ * * «-»~oe-«ooooooi->ooooo
W O
0) B
00
C
(D m
':^^
^
I
CM INI ^ o (r
t t^ f^ 1^ 1^ r^
fvi^-c^^-*(^ -*4^»«"fv#*-oa aL**-^***!© .-«r*««/>»-fl>r^.# -o^ia>r*i(--r^.rt^r7^(rtnn.A—'-OfNir^fN
»y>
o o
o -^
« CO
7 u^ O v> «» o» o -^ *»i 1^ J w"- «o •• «* «o 4>* o — •^ r^ -r •/^ -c r* ao »> c\ -^ f\i <** -» .r "^ <*» ** «~* t^ '^ — •n *^ -r tr w^ ** ap o^ o —
•
m
[ CA o r> — Ai
,
fo /"^ »^
.a
i2
/ ?l
65
Footnote for Table 5.7.
The large changes in values under the Marginal Pxevenue (MRL) and
the Marginal Net Revenue (MNRL) columns are due to the adjustments made
in the cattle sale price for the steer's weight class, quality grade,
and yield grade. See Table 5.5 for further detail.
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The following equations were used to determine cost and revenue
relationships for retail meat product of the steers analyzed in this study-
to formulate tables, such as Table 5.8.
TNER = TNR:
ACR = TC^/RPW^
d d
ACRG = (TC^ - (PPL -'^ LR^ -'.' 0.97))/ (RPW^ - RPW^)
d d do
MC R = (TC^ - TC^
^ )/ RPW^ -RPW^ .
)
— d d-1 d d-1
MR R = (TRL^ - TRL^
, ) / (RPW^ - RPW^ , )
— d d-1 d d-1
MNR R = MR R - MC R
ANRR = TNRR/ (RPW^ - RPW„)
d
d = number of days on feed (1,2,3, ... ,322)
TNRR = total net revenue (retail) per head
TNRL = total net revenue (live) per head
ACR = average cost per unit of retail product weight
RPW = retail product weight
TC = total cost of live production
ACRG = average cost per unit of retail product weight gain
PPL = purchase price of live animal
LW = live animal weight (3-week moving average or estimate)
0.97 = allowance for 3% shrink on live purchase weight
TRL = total revenue per head
MNR_R = marginal net revenue per unit of retail product weight gain
ANR R = average net revenue per unit of retail product weight gain
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Table 5.8. Weekly cost and revenue data for predicted retail meat
product growth of feedlot steers fed ration if5 using a corn
to com silage cost ratio of 3.0.
DAYS TNRR ACR ACRG MC R MR^R MNR_R ANR_R
($) ($/Ks)($/Kg) ($/Kg) ($/Kg) ($/Kg) ($/Kg)
7 -1*.00 *.853 2.512 2.512 0.88* -1.623 -1.628
14 -9-53 *.*U 1.660 C.939 1.3*9 0.*10 -0.52*
21 -10.96 *.1t* 1.506 1.1** 1.003 -0.1*0 -0.*09
2S -7.96 3.897 l.*0* 1.08 7 l.*36 0.3*9 -0.225
35 -6.0* 3.723 1.37* 1.232 l.*fl9 0-257 -0.1*1
A2 -2.90 3.555 1.339 1.153 1.5*6 0.393 -0.057
*9 -I. 01 3.*36 1.339 1.33* 1.607 0.273 -0.017
56 -20.66 3.336 1.3** 1.395 -1.557 -2.952 -0.321
63 -19.33 3.251 1.35* i.**a 1.656 0.208 -0.273
70 -19.19 3.193 1.373 1.696 1.722 0.026 -0.252
77 -17.76 3.130 • 1.391 1.552 1.79* 0.2*2 -0.216
a<i -17.69 3.090 l.*18 1.858 1.872 O.Ol* -0.203
<?1 -17.59 3.055 l.**5 1.932 1.952 0.020 -C.191
98 -17.51 3.027 l.*72 2.021 2.039 o.oia -0.181
105 -17.** 3.00* 1.500 2. 119 2. 13* 0.015 -0.173
112 -17.39 2.965 1.529 2.226 2.139 0.012 -C.165
119 -17.27 2.971 1.559 2-323 2.35* 0.031 -0.158
126 12.07 2.968 1.596 2.820 11.625 8. ac5 0.107
133 12.62 2.96 1 1.627 2.603 2.756 0.153 0.109
1*0 12.0* 2.963 1.66* 3.105 2.912 -0.193 0.101
1*7 11. 2d 2.569 1.703 3.3** 3.073 -0.270 C.O92
15* 10.5* 2.976 1.7*2 3.529 3.25* -0.275 0.08*
161 9.92 2.935 1.781 3.705 3.*5e -0.2*7 C.078
163 9.15 2.998 1.922 *.0l3 3.689 -0.32* C.071
175 e.*5 3. on l.a63 *.269 3.952 -0.316 0.06*
182 5.6* 3.032 1.910 5.389 3.795 -1.595 0.0*2
int *.95 3.0*9 1 .952 *.913 *.55Z -0.3M 0.037
196 2.S7 3.371 2.000 6.303 *.929 -1.373 0.021
20-* 0.91 3.097 2.0*« 6.7*2 5.337 -l.*Q5 C.007
210 -1.25 3.12* 2.098 7.507 5.8:?0 -I .682 -0.009
217 -3.2* 3.152 2. 1*'5 a. 106 6.397 -1.709 -0.02 3
22'* -39.63 3.180 2.199 9.01* -25.623 -3*. 637 -0.279
231 -*2.17 3.211 2.251 10.286 7.575 -2.711 -0.295
23a -**.6* 3.2** 2.305 11.661 8.6*7 -3.01* -0.311
2*5 -*7.07 3.277 2,360 13-532 10.072 -3.*60 -0.326
252 -50.^3 3.31* 2.*13 19.*20 11.86* -7.556 -0-351
259 -53.29 3.351 2.*76 19.**3 1*.*31 -5.017 -0.367
266 -57.00 3.3''0 2.536 29.982 18.*12 -11.570 -0.391'
273 -60.67 3.*30 2.598 39.86* 2*. 588 -15.296 -0.*16
2 50 -6*. 35 3.*72 2.661 60.105 36.997 -23.108 -C.**l
2'?7 -68.05 3.515 2.725 121.533 7*. 697 -*6.835 -0.*66
29* -71-90 3.560 2.792- 7*98.000-*5?9.30a 2958.692 • -C.*92
301 -75.63 3.606 2-859 -118.325 -72.1*2 *6.2*3 -0.513
30? -79. *3 3.653 2.929 -59.*27 -36.359 23.06(1 -C.5**
315 -83.19 3.701 3.000 -39.783 -2*. 30* 15.*79 -0.571
322 -66.96 3,752 3.C73 -29.<;*1 -18.26* 11.677 -0.598
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Footnotes for Table 5.8
The large changes in the Marginal Revenue column (MR R) and Marginal
Net Revenue column (MNR_R) are due to adjustments made in the cattle sale
price for the steer's weight class, quality grade, and yield grade. See
Table 5.5 for further detail.
The extreme values shown in the Marginal Cost (MC_R), Marginal Rev-
enue (MRJR) and Marginal Net Revenue (MNR_R) columns at 294 days on feed
are due to the retail product gain for that week being nearly zero or neg-
ative as predicted. See Table 5.6 at 294 days on feed, which shows a zero
weight gain. Since the values for retail product weight in Table 5.6 are
rounded to the nearest hundredth, any lesser change in weight gain is not
shown, although the calculations in determining MC R are carried out to
the precision of eight decimals to the right of the decimal point. If the
predicted retail product weight is less than one/Kg this will cause a large
MC_R value to be generated. For instance, the MC R value at 294 days was
calculated as follows:
MC R = (TC^ - TC,
,
)/(RPW^ - RPW^
,
)
— d d-1 d d-1
MC_R = ($774.13 - 764. 39)/(-0. 00129901)
=
-7498.000
Negative values for MC_R resulted at 294 days since the prediction equation
for weight growth has previously reached its peak weight and at this time
beginning to predict negative weight growth. This is merely due to the
nature of the prediction equation when carried out to an extreme beyond
the normal length of time cattle would be kept on feed.
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Figure 5.1. Graphical illustration of the theoretical
cost and revenue relationships in the
production of feedlot cattle. ^^
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Footnotes for Figure 5.1.
i'oint A represents when maximum profit per head is obtained, as
indicated by:
(1) the maximum possible difference between the Total
Revenue (TR) curve and the Total Cost (TC) curve
(2) the maximum point on the Total Net Revenue (TNR) curve
(3) where the value for Marginal Net Revenue (MNR) equals zero.
MNR = MR - MC
Point B represents when maximum profit per unit of time on feed is
reached, as indicated by:
(1) where Marginal Net Revenue (MNR) equals Average Net Revenue
(ANR)
ANR = TNR /Weight Gain
(2) where the maximum point on the ANR curve is obtained.
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The growth relationships and cost-revenue relationships determined
in this study are comparable in terms of live weight and by retail meat
product weight between the steers fed various ration energy concentration
diets. The differences that are analyzed include:
1. The marginal cost of gain during the feeding period, and
particularly when the steer reached the choice quality grade.
2. The average cost of gain during the feeding period and partic-
ularly when the animal reached the choice quality grade.
3. The maximum profit per head occurred during the feeding period
for each steer, as determdned by;
maximum total net revenue value (TNR)
or
marginal net revenue (MKR) = 0.
4. Maximum profit per unit of time, during the feeding period i.e.,
maximum rate of return on all invested costs, as determined by:
maximum rate of return value
or
marginal net revenue (MM) = average net revenue (ANR).
5. The breakeven price at various times during the feeding period.
Figure 5.1 illustrates graphically the theoretical cost and revenue
relationships that will be analyzed as just previously stated.
Rate of return on the total invested cost can be a useful tool in
analyzing the profitability per unit of time in the production of feedlot
cattle for slaughter. The definitional equation for rate of return used
in this study is;
Rate of Return = Prof it/(Total Cost) CDays/365)
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A cattle feeder's market decision could be very much influenced by
his actual rate of return as compared to his preferred rate of return. The
following example will best illustrate the value of rate of return in
analyzing profitability.
Situation A (a shorter feeding period) will be compared to situation B
(a longer feeding period).
Feeding Period
A. 400 - 700 lbs. = 300 lb. gain ^ 2.5 ADG = 120 feeding days.
B. 400 - 1050 lbs. = 650 lb. gain (§2.8 ADG = 232 feeding days.
Cost
Purchase 42c/lb. Total
Cost Cost of Gain Cost
A. 400 lbs. X $0.40/lb. = $160 + $126
B. 400 lbs. X $0.40/lb. = $160 + $273
$286
$433
Revenue
Gross Total
$/lb. Sell Wt. Revenue Cost Profit
A. $0.44 X 700 lbs. $308 $236 $22.00
B. $0.44 X 1050 lbs. $462 $433 $29.00
Rate of Return
A. 23.3% = $22/($286) (120/365)
B. 10.5% = $29/($433) (232/365)
At no time would a cattle feeder wish to suffer a loss (except in
a minimizing of losses situation), and likewise, certainly would wish to
achieve a rate of return on his money greater than or equal to the rate of
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return he could receive on a low risk investment, such as from savings.
As long as feedlot capacity is under utilized, the focus
of analysis tends to be on profit maximization per animal. How-
ever, even in the case of less than full utilization of feedlot
capacity, there may remain the issue of profit per unit of time
for calves versus yearlings. Since yearlings are typically fed
only about half as long as calves, the same profit per head
would give a yearling feeding program about twice as much profit
per head per unit of time as a calf feeding program. A similar
point applies to optimum market weights, e.g., the same profit
per head for Good and Choice grades would imply greater profit
per unit time at the lower grade. The same profit per head for
two different diets implies greater profit per unit time for
the shorter feeding period.
For these reasons it seems logical to compare rate of return values
on the total invested cost to date during the feeding periods of experimen-
tal cattle being fed various ration energy concentration diets, particularly
since rate of gain is directly affected by the ration energy fed.
Price and Cost Input Variables for Cost-Revenue Model
The assumed price and cost input variables which can be read into the
computer cost and revenue model at the time the cattle start on feed, as
well as, input variables that can be read into the model weekly are;
Initial Input Variables
1. feedlot operating cost per head per day
2. purchase price for the cattle
3. rate of interest to pay on all costs
4. acquisition cost per head (hauling, commissions and etc.)
Weekly Input Variables
1. ration cost per Kg. of dry matter fed.
2. sell price for the live animal for that week
3. rate of return desired on the total cost acurred to that week.
Ray Brokken et. al., "Framework for Economic Analysis of Grain versus
Harvested Roughage for Feedlot Cattle", American Journal of Agricultural
Economics, 58 No. 2 (May 1976), p. 253.
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Ration Cost
All ten rations in the feeding trial were composed of the same three
feed ingredients of corn, corn silage and a protein supplement. The pri-
mary intent of this study was to analyze the cost effect of animal produc-
tion and profitability between different energy concentration rations fed
to feedlot steers when the price of corn relative to the price of corn
silage became higher, rnree different ratios of corn to corn silage cost
were used. The ratios were based upon the corn to corn silage cost per
kilogram of dry matter. A ratio of 1.5 was a rough approximation of the
normal historical relationship between the cost of corn to corn silage. In
this study the cost of corn silage was kept fixed at $20.00 per ton while
letting the cost of corn vary to alter the ratio. The ration ingredient
costs used are shox>m in Table 5.9. The cost of corn to corn silage column
shows that if corn silage cost $20. 00/ ton ($0.062989 per Kg. of dry matter)
and if corn was twice as expensive as corn silage, the cost of corn (2 x
$0.062989 = $0.125978 per Kg. of DM) would equal $2.77 per bushel.
Table 5.9 Ration Ingredient Costs
$/Unit $/KgDM
Corn Silage $20.00/ton $0.062989 35.0%
Corn 2.08/bu. 0.094484
2.77/bu. 0.125978
4.15/bu. 0.188967
5.54/bu. 0.251956
Protein
Supplement 8.00/cwt. 0.195967 90.0%
Cost of Corn to
Corn Silage per
%DM Kg. (Df Dry Matter
85.6% 1.5
2.0
3.0
4.0
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In this study the corn to corn silage cost per Kg. of dry matter
ratios evaluated were 2.0, 3.0, and 4.0. Table 5.10 shows the ration cost
per Kg. of dry matter feed and the respective unit cost for corn (per
bushel) and corn silage (per ton) for the ratios considered for each of
the ten different ration energy concentrations fed.
Cattle Prices
A cattle price margin study, that covered 72 weeks (Jan. 1, 1976 to
May 14, 1977) of cattle prices, was made in order to determine an average
price difference between various weight classes of live steers with price
adjustments made for differences in quality grades and yield grades.
Oklahoma City Auction feeder steer prices were used along with Omaha prices
for Good and Choice slaughter steers. In this study the steers were priced
as Choice feeder steers till they obtained the weight of 362.3 Kg. (SOO lbs.),
In the weight interval from 362.3 Kg. to 442.5 Kg. steers were priced as
Good quality grade slaughter steers. The criterion of pricing the steers
as Choice slaughter steers at 442.6 Kg. (976 lbs.) was determined by cor-
relating live weight at the time of slaughter to the external fat thickness
measurements taken over the carcass rib eyes. This procedure was done
after an evaluation of the carcass data obtained from the tv/enty steers
slaughtered from the feeding trial. It appeared the breaking point between
a.
_
carcasses grading Good and Choice occurred approximately when the external
fat thickness measurement was 0.35 inches. The correlation equation obtained
between external fat thickness and live animal weight at slaughter was:
PT = -1.7235 + 0.004685 LW, where FT is the external fat thickness measure-
ment and LW is live weight. ' Alternatively the same equation is LR = (FT +
1.8235)/0. 004685. Plugging in 0.35 inches for FT revealed that the Choice
live weight was 442.0 Kg. (972 lbs.).
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Price was also adjusted for yield grade changes to determine the
Choice weight criterion. An external fat thickness measurement of 0.8
inches indicated a preliminary Yield Grade score of 4.0 and a 1.2 inch
measurement indicated a Yield Grade score of 5.0. By use of the previous
equation a criterion was set that the steers were considered to be Yield
Grade 4 when they obtain the weight of 538.6 Kg. (1187 lbs.) and Yield
Grade 5 when they reached the weight of 624 Kgs. (1375 lbs.). Live steers
in the feeding trial that reached the Yield Grade 4 weight were decreased
in price by $3.00/cwt and Yield Grade 5 steers deducted an additional
$2.00/cwt.
Coordinating the Yield Grade price adjustments with the price margin
study results, the following cattle price and price margins were used in
this study as shown in Table 5.11.
Other Cost Assum.ptions
Aciquisition Costs
Cost/Head
Dipping $ .25
Growth Horm.one (DES) .30
Worming Dose .70
IBR - BUD shot .26
Blackleg .12
Ear Tag .35
1.98 $1.98
Hauling 610 /cwt for 200 mile haul
Truck will hold 75 head of 650 lb. cattle = 3.96
Total Acquisition Cost $ ^-9^
Other Costs Assumptions
Rate of Interest = 10%
Feedlot operating Cost per Head per Day = $0.10
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Chapter VI
Summary and Conclusion
Summary
Conclusions were made by evaluating the cost and revenue factors of:
average cost of live weight gain, average cost of retail meat product weight
gain, rate of return on the total invested cost and the dollar profit per
head calculated from the cost-revenue models described in this study, which
are shown graphically with the following stated conclusions.
Economic Differences Between Rations at the Choice Weight
of 442.6 Kgs . for Various Corn to Corn Silage Cost Ratios Analyzed .
The profitability and cost of gain changes as the corn to corn silage
cost, ratio increased from 2.0 to 3.0 to 4.0. Figure 6.1 illustrates that
at the 2.0 cost ratio the animals fed the high energy concentration rations
(#9 and #10) showed the most profitability and the lowest cost per unit of
retail and live weight gain. However, as the cost ratio is increased to
3,0, where the cost of corn increases relative to the cost of corn silage,
the economic advantage shifts from rations #9 and i/lO to rations #3 and ?/^2.
The economic advantage continues to shift more so toxv/ards the high forage
rations -;l, #2, and #3 with the cost ratio of 4.0.
These results indicate that the corn to corn silage cost ratio of
nearly 3.0 ($4.15/bu. corn and $20/ ton corn silage) is needed to justify a
switch from feeding high energy rations above 70 percent concentrate to the
Cost ratio refers to the corn to corn silage cost ratio based upon
their values per Kg. of dry matter. See Table 5.4 for a breakdown of the
cost ratio into cost per unit for each feed ingredient fed.
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other extreme of low energy rations below 20 percent concentration when
feeding to the choice slaughter weight.
Comparison Between Rations in the Economical Differences in Feeding to
the Good Quality Grade Versus Feeding to the Choice Quality Grade .
For any ration fed, maximum profit per head or per unit of time always
occurred within the Choice quality grade in this study for each corn to corn
silage cost ratio used. Figures 6.2 and 6.3 show the comparison of rate of
return between Good and Choice to always be in favor of feeding to Choice.
Not until the 4.0 cost ratio was used was there an instance where feeding
an animal to the Good slaughter grade weight on a low energy concentrate
ration was more profitable than feeding an animal on a high energy concen-
trate ration to the Choice slaughter weight. For instance, in Figure 6.3,
the rate of return from feeding an animal to the Good quality grade on
ration #2 (10 percent corn: 80 percent corn silage: 10 percent supple-
ment) was higher than feeding an animal to Choice on ration //8 (68 percent
corn: 20 percent corn silage: 12 percent supplement) b}^ approximately
50 percent. However, it would be more advantageous to continue to feed
the animal on ration #2 to the Choice weight since a further increase in
rate of return of approximately 16 percent would be realized.
For every com to corn silage cost ratio applied to the feed cost of
each ration fed, the results showed the marginal revenue in feeding the
steers from the Good quality grade to the Choice quality grade always
exceeded the marginal cost of doing so. The assumed positive price margin
used in the study of $0,071 per Kg. ($3.22 per cwt.) between the sale price
of Good versus Choice quality grade steers was the primary reason it was
2
always m.ore profitable to feed to the Choice quality grade. The increase
^See Table 5.5.
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Figure 6.1. Comparisons at the' Choice quality grade between the effects
of corn to com silage cost ratios 2.0, 3.0, and 4.0 upon the
average cost of gain for retail weight and live weight growth
and the rate of return en the total invested cost for feeding
trial steers fed rations -H through f'/lO.
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Figure 6.2, Comparisons at the Good quality grade versus at the Choice
quality grade the factors of average cost of gain for retail
weight and live weight growth, and the rate of return on the
total invested cost for steers fed feeding trial rations //
1
through ;'M0 when using a corn to corn silage cost ratio of
3.0.
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quality grade the factors of average cost of gain for retail
weight and live weight growth, and the rate of return on the
total invested cost for steers fed feeding trial rations //I
through //lO when using a com to corn silage cost ration of
4.0.
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in profitability when a steer reached the Choice quality grade can be seen
by the sudden increase in the rate of return, as shown in the bottom graph
in figure 6.6 for steers #1, #5, and #10, at days on feed of 182, 119, and
98, respectively.
For most steers in this study the average cost of gain curves for
live weight were increasing at the time the Choice quality grade was reached
(such as seen in Figure 6.6). Some of the benefit of increased revenue
realized from the Good to Choice positive price margin was decreased by
the increase in the cost of gain necessary to achieve the Choice quality
grade when the corn to corn silage cost ratios of 2.0, 3.0, and 4.0 were
used. The Impact of changes in the Good to Choice price margin on profit-
ability in feeding to the Good quality grade versus feeding to the Choice
quality was not investigated in this study.
Differences Between Rations in Profitability
The maxim.ization of profitability when evaluated by either the criterion
of maximum profit per head or maximum profit per unit of time on feed for
the animals fed in this study came about when the animals reached the Choice
quality grade, or soon after, as shown in Figures 6.2 and 6.3. Figure 6.4
shows the maximum rate of return on the total invested cost for each ration,
as well as the corresponding profit per head at that time. Alternatively,
Figure 6.5 illustrates the maximum profit per head for each ration fed and
the rate of return on total invested cost at that tim.e. The criterion of
maximizing profits per unit of time (i.e., by rate of return) often dic-
tated the need to market the feedlot cattle sooner than if the producer
desired to maximize profits per head. The difference in feeding days
between the two methods of determining maximum profitability for each corn
to corn silage cost ratio are shown in Table 6.1
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VAXIMIM RATE
OF RETL'R.S
(Percent)
iO
CORN TO CORN SILACE COST RATIOS
2.0
3.0
•••4.0
PER HEAD
PSOFIT/LOSS
(Dollars)
SoO " X
S50 - /
5iO y"^ ^ ^
S30 •
*
^m* ^
520
SlO
S
S-10
5-20
•-..
S-30 »_
3 4 5 6 7 1
LOW - ilATION EiERGY Ca';cr\TRAT!OM - HIoH
DAYS TO:
y.O:lMl-M RATE
OF 3ETIK.N FOR
S-ATIOS - 2.0
1
T96 161
3 4
110
5
126
6
126
7
119
8
112
9
;s5
10
105
3.0 !96 168 liO 133 133 1 26 119 lOS 105 105
i.O 196 161 140 133 126 I l<. 1 !2 105 105 105
CHOICE giALlTY 1S2 161 uo 1 33 126 119 112 105 1D5 105
Figure 6.4. Maximum rate of return on the total invested cost and the
corresponding profit per head, as well as, the number of
days on feed when the maximum rate of return and the Choice
quality grade were obtained for each ration fed for the
com to corn silage cost ratios of 2.0, 3.0, and 4.0.
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pj;r head
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C ORJI TO CORN SRACE COST RATI O
S
2.0
RATE
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Figure 6.5. Maximuni profit per head and the corresponding rate of return
on the total invested cost, as well as, the number of days
on feed when the maximum profit per head and the Choice quality
grade were obtained for each ration fed for the com to com
silage ratios of 2.0, 3.0, and 4.0.
Table 6.1. Difference in number of days on feed when determining maximum
profitability by basis of maximum profit per head versus maximum profit per
unit of time for each corn to corn silage cost ration used in this study.
Days to Maximtjm Days to Maximum
(Profit/Head - Profit/Unit of Time)
Corn to Corn Silcige
""""—"'""""—— ""— ~""—____ Rations
Cost Ratio 1 2 3 4 5 6 7 8 9 10 Average
($/Kg)
2.0 7 42 77 77 49 56 42 63 56 77 54.6
3.0 7 21 28 7 -7 7 6.3
4.0 7 14 7 7 3.5
In this study, maximizing profits per head resulted in a lower rate of
return on the total invested cost than feeding to the maximum rate of
return since more days on feed were required to obtain maximum profit per
head than to obtain the maximum profit per unit of time.
The Nature of the Shift in the Most Economical Ration to Feed with
Increases in the Corn to Corn Silage Cost Ratio .
The shift in the technical substitution of corn silage for corn in
determining the most economical feedlot ration to feed as the corn to corn
silage cost ratio increased proved to be large, i.e., from nearly one extreme
of high energy concentrate rations ii^9 and #10) to nearly the other extreme
of low energy concentrate rations (#3, #2, #1) rather than being a process
of gradual substitution.
The mid-range energy concentration rations, #4 through irl , were gen-
erally less economical in respect to profitability and cost of gain to
feed than the high energy concentration rations (#8, #9, irlO) when the corn
to corn silage cost ration was 2.0. The same held true with the lower
energy concentration ration (#1, /,^2, #3) when the ratio was 3.0 or 4.0.
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In terms of profitability, the nature of the shift can be noted in Figures
6.4 and 6.5. The average cost of gain curves also showed the need of an
extensive shift from one forage-grain balance extreme to the other in order
to obtain the lowest cost of gain as a change in the corn to corn silage
cost ratio occurs. The average cost of gain curves can be comparatively-
viewed in Figure 6.1 between all rations to Choice for each cost ration, or
by comparing the average cost curves for the entire feeding period for
animals on each ration between rations for each cost ratio in Figures 6.6,
6.7, and 6.8. Results compared in Figure 6.6 between feeding rations il'l,
#5, and #10 when a corn to corn silage cost ratio of 2.0 was used, shows
the lowest average cost of live weight gain ration to be #10 (87 percent
corn: percent corn silage: 13 percent supplement) with #5 (39 percent
corn: 50 percent corn silage: 11 percent supplement) being the second
lowest and #1 (0 percent corn: 90 percent corn silage; 10 percent supple-
ment) having the highest cost of gain. The results comparing the 3.0 cost
ratio from the order of lowest to highest average cost of live weight gain
becam.e #1 to #10 to #5 for most of the feeding period. Figure 6,7. Lastly,
Figure 6.8, summarizing the comparison of using the corn to corn silage
cost ratio of 4.0, the ration order to be #1 to #5 to #10 in term.s of cost
of gain from the lowest to the highest. Similar comparisons can be made
with Figures 6.9 through Figure 6.14,
The Nature of the Average Cost of Gain Curve for Retail Meat Product
Weight Gain and Live Weight Gain Between Rations .
The shift in the average cost of gain curves for live weight and
retail product weight, along with the rate of return curves were greater
for the high energy concentrate rations than the low concentrate rations
when the corn to corn silage cost ratio was increased. Figures 6.15, 6.16,
90
AVES.*CE COST
OF CAIN
RETAIL VTT.
(S/KC.)
4.50 I-
LIVE UT.
(S/KC. )
Corn to Com Slligt Cost Ratio of 2.0
Corn Corn ;i1jr«
S2.7;/bu S20/ton
Ration n
Ration »5
Ration no
'
7 35 70
I I I I I
2.IJC'
-|s^___
1 .01
\ •.
•••****" ^
'
.95
.90
.85
.80
\
\
\
\
\
\
N
N
\
S
N
N
y
•
RATE OF RETL-R.S
(I)
«>0 r
50 -
40
3'J
:o
10
Figure 6.6.
/-
/
^^ * '
/ .-V-.
7 35 70 105 • 140 175 210 245 2o0 315 '^"^
Comparisons of average cost of gain of retail weight and
live weight growth, as well as, the differences in rate
of return on the total invested cost for feedlot steers
fed ration //I (0% corn: 90% corn silage: 10% supplement),
ration //5 (39% com: 50% com silage: 11% supplement), and
ration iV'lO (87% corn: 0% corn silage: 13% supplement) when
using a corn to corn silage cost ratio of 2.0.
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Figure 6.7. Comparisons of average cost of gain of retail weight and
live weight growth, as well as, the differences in rate
of return on the total invested cost for feedlot steers
fed ration //I (0% com: 90% com silage: 10% supplement),
ration f;5 (39% com: 50% corn silage: 11% supplement) and
ration 'HO (87% corn: 0% corn silage: 13% supplement) when
using a corn to corn silage cost ratio of 3.0.
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Figure 6.8. Comparisons of average cost of gain of retail weight and
live weight grcvnh, as well as, the differences in rate
of return on th total invested cost for feedlot steers
fed ration i/l (, corn: 90% com silage: 10% supplement),
ration ;75 .(39% m: 50% corn silage: 11% supplement), and
ration 5?10 (87% corn: 0% corn silage: 13% supplement) when
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Figure 6.9. Comparisons of average cost of gain of retail veight and
live weight growth, as well as, the differences in rate
of return on the total invested cost for feedlot steers
fed ration #3 (19% com: 70% com silage: 11% supplement),
ration •;6 (48% com: 49% com silage: 12% supplement), and
ration i-9 (77% com: 10% com silage: 13% supplement) when
using a com to corn silage cost ratio of 2.0
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Figure 6. 10. Coaparisons of average cost of gain of retail weight and
live weight growth, as well as, the differences in rate
of return on the total invested cost for feedlot steers
fed ration #3 (19% com: 70% corn silage: 11% supplement),
ration ]/6 (48% corn: 49% com silage: 12% supplement), and
ration //9 (77% com: 10% corn silage: 13% supplement) when
using a com to corn silage cost ratio of 3.0.
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Figure 6.11. Coniparisons of average cost of gain of retail weight and
live weight growth, as well as, the differences in rate
of return on the total invested cost for feedlot steers
fed ration //3 (19% corn: 70% corn silage: 11% supplement),
ration //6 (A8% corn: 49% com silage: 12% supplement), and
ration #9 (77% com: 10% com silage: 13% supplement) when
using a com to com silage cost ratio of 4.0.
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Figure 6. 12, Comparisons of average cost of gain of retail weight and
live weight growth, as well as, the differences in rate
of return on the total invested cost for feedlot steers
fed ration ifl (10% corn: 80% com silage: 10% supplement),
ration )/4 (29% com: 60% com silage: 11% supplement), and
ration #8 (68% corn: 20% com silage: 12% supplement) when
using a com to com silage cost ratio of 2.0.
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Figure 6. 13. Comparisons of average cost of gain of retail weight and
live weight growth, as well as, the differences in rate
of return on the total invested cost for feedlot steers
fed ration #2 (10% corn: 80% corn silage: 10% supplenent)
,
ration //4 (29% corn: 60% corn silage: 11% supplement), and
ration //8 (68% corn: 20% corn silage: 12% supplement) when
using a com to com silage cost ratio of 3.0.
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Figure 6. 14. Comparisons of average cost of gain of retail weight and
live weight growth, as well as, the differences in rate
of return on the total invested cost for feedlot steers
fed ration #2 (10% corn: 80% corn silage: 10% supplement),
ration #4 (29% com: 60% corn silage: 11% supplement), and
ration ifS (68% corn: 20% com silage: 12% supplement) when
using a corn to com silage cost ratio of 4.0.
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and 6.17 show the shift in the cost and rate of return curves for animals
fed rations #2, #6 and i^9 respectively. The #2 ration showed the least
amount of increase shift in average cost of gain and decrease shift in rate
of return in going from a corn to corn silage cost ratio of 2.0 to 4.0
since it contained the lowest proportion of corn. Tae shift in the average
cost and rate of return curves for ration ii6 were definitely more dramatic,
and then even more so for ration y/9 than ration i)2. With the increase in
proportion of corn to corn silage in the higher energy concentration
rations, the effect of higher price corn was enough greater at the corn to
corn silage cost ratios of 3.0 and 4.0 to more than offset the economic
advantage of better weight gains from feeding the higher energy concentra-
tion rations
.
After the animals on different rations had been on feed for 175 to 210
days the average daily cost of live weight gain tended to converge when the
2.0 corn to corn silage cost ratio was used (see Figures 6.6, 6.9, and 6.12)
In comparing average cost of gain curves when the higher corn to corn sil-
age cost ratios were applied, it is noted that the curves tend to diverge
with the higher energy concentration rations shifting higher more rapidly
than the lower energy concentrate rations (See Figures 6.7, 6.8, 6.10, 6.11,
6.13, and 6.14). The switch from convergence to divergences was realized
with an increase in the corn to corn silage cost ratio was simply a con-
tinual phenomenon of the cost curves representing the high energy rations
shifting up more rapidly with an increase in the cost of corn relative to
the cost of corn silage than realized by the low energy rations containing
a larger proportion of roughage. For instance, in the comparisons of
Figures 6.6, 6.7, and 6.8 for rations #1, #5 and #10 at the corn to corn
silage ratios of 2.0, 3.0, and 4.0 respectively, the curves for average
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Figure 6. 15 Average cost of gain of retail weight and live weight growth,
as well as, the rate of return on the total invested cost
for a feedlot steer fed ration #2 (10% corn: 80% com silage:
10% supplement) when using corn to com silage cost ratios
of 2.0 and 4.0.
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Figure 6. 16. Average cost cf gain of retail weight and live weight growth,
as well as, the rate of return on the total invested cost
for a feedlot steer fed ration j!-6 (48% corn: 40% corn silage:
12% supplement) when using corn to corn silage cost ratios
of 2.0 and 4.0.
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Figure 6. 17. Average cost of gain of retail weight and live weight growth,
as well as, the rate of return on the total invested cost
for a feedlot steer fed ration #9 (77% corn: 10% com silage:
13% supplement) when using com to com silage cost ratios
of 2.0 and 4.0.
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cost per Kg. of live weight illustrate the converging to diverging shift
between rations. Figure 6,6 shows that at 245 days on feed the cost of gain
curves have converged within $0.02 (4 squares) from a spread of $0,165
(33 squares) at 70 days on feed with the #10 ration being the lowest cost
ration per Kg. of live weight gain followed by the #5 ration, then by the
#1 ration. In Figure 6.7 and 6.8 at a corn to corn silage cost ratio of
3.0 and 4.0 respectively, the average cost curves tend to diverge, in which
the #1 ration was the lowest cost ration per Kg. of live weight gain fol-
lowed by ration #5, then ration #10.
This phenomenon can be explained by the difference in animal perfor-
mance on different energy concentration rations. The average daily rate
of gain for animals fed the high energy concentration rations, though ini-
tially higher, dropped off faster during the feeding period than animals
fed the lower energy concentration rations. Since the cost per unit of
ration is higher for the high energy rations, the average cost of daily
gain for the animals fed a high energy ration is affected more dramatically
as their rate of gain decreases more rapidly.
The rate of increase of the average cost per Kg. of retail product
weight gain was greater than the corresponding average cost per Kg. of
live weight gain for all animals. This is a result of the feedlot animal
gaining less retail product weight per unit of live weight gain since a lar-
ger proportion of the live weight gain became trimmable fat and other by-
product weight gain the longer the animal is on feed.
Results of Using a 3-Week Moving Average on Live Weight on Cost
and Revenue Relationships.
Figure 6.18 shows the results graphically of applying a 3-week moving
average to the live weight raw data collected for steers fed on rations #1,
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Figure 6. 18. Comparisons of the average cost of gain for retail weight
and live weight growth, as well as, rate of return on the
total invested cost for feeding trial steers //2, #9, #14,
and #20 fed rations #1, #5, # . and #10 respectively (used
a three week moving average for live weight for calculation
of cost and revenue relationships).
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#5, #7, and #10. Tnese results were more erratic, and therefore, more
difficult to evaluate for general relationships of cost and profitability
than the predicted live weight and feed consumption procedure that was
used to draw the conclusions of this study.
Application of Cost and Revenue Relationships in Determining the
Optimum Time for Marketing Slaughter Cattle .
Several cost and revenue relationships were calculated in order to
evaluate the use of such relationships in detecting the optimum time to
market slaughter cattle by foresight rather than hindsight. In theory,
when marginal net revenue (MNR) equals 0, which is when marginal cost (MC)
equals marginal revenue (MR), the point of maximum profit per head is
3
reached. Profit maximization per unit of time is theoretically when mar-
4
ginal net revenue equals average net revenue (ANR). The author found it
to be difficult to apply the above theoretical principles for assisting in
the marketing of feedlot cattle. The difficulty is created from the var-
iation from XiTeek to week in animal performance which directly affects the
degree of consistency of the cost and revenue relationships evaluated. An
attempt was made to even out the weekly variation effect by using a 3-week
moving average of live weight. This procedure eliminated some variation,
but not enough to make it possible to effectively use MNR and ANR in
determining time to market slaughter cattle. Perhaps better results could
have been achieved by using a 3-week moving average of dry matter feed
consumption, as well as, for live weight. Also, the data of this study
were taken for individual animals. The variation due to fill differences
^MNR = MR - MC.
4
ANR = TNR/Unit of Weight Gain.
See Figure 6.18.
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at weekly weighings, environmental effects, and animal performance could
be partially eliminated by working with a larger sample size of cattle per
ration fed.
A rate of return desired (RRD) factor was also computed by the mar-
ket decision model. From the RRD, sel price desired (SPD) values and total
net revenue expected (TNRLE) values were calculated. This study used a
RRD of .10 to compare with the actual rate of return (RRL). The RRD figure
could be a useful tool in marketing feedlot cattle by providing a goal of
level of profitability for a cattle feeder which adjust for the time span
of the investment, as well as the variation in the total invested cost
between different groups of feedlot cattle. The generated TNRLE and SPD
figures calculated from RRD can provide an immediate market guide compar-
able to market knowledge at that time, such as the actual breakeven price
(SEEPL) and the actual total net revenue that could be obtained at that
time.
Conclusion
The results of this study support the practice that it is most pro-
fitable to feed feedlot cattle to the Choice quality grade under either
criterion of raaximumi profit per head or maximum profit per unit of time
on feed. The marginal revenue in going from the Good quality grade to the
Choice quality grade always exceeded the marginal cost of doing so using a
Good to Choice positive price spread of $0,071 per Kg. Maximizing profit
per unit of time indicated a faster turnover rate of feedlot cattle than
if the criterion of maximum profit per head was used. The average costs of
live weight gain and retail meat product weight gain were found to be
increasing in most all cases evaluated at the point where maximum profit-
ability and/or where the Choice quality grade were realized. The average
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cost per Kg. of retail meat product weight gain reacted more dramatically
to changes in the ration cost than live weight cost of gain, as well as,
increased at a faster rate indicating the decision to market feedlot cat-
tle could occur sooner (probably within the Choice quality grade) if cost
and revenue relationships were formulated and evaluated on the retail
weight basis.
Furthermore, this study indicates that the rate of substitution
between grain and forages in feedlot rations in search for the most eco-
nomical ration to feed with changes in the price of grain relative to the
price of roughage goes from one forage - grain balance extreme to the other.
The rate of substitution was not found to be gradual with a change in the
relative price of corn to corn silage since the mid-range rations contain-
ing 30 percent to 60 percent concentrate were less economical to feed
resulting in less profit and higher cost of gain than to feed one of the
more extreme forage - grain balanced rations fed.
The study also found the price of grain relative to roughage must be
much higher than what has occurred historically to justify a switch from
feeding a high energy concentrate ration above 60 percent grain to a low
energy concentrate ration below 20 percent grain. In this study, the
shift did not occur until the corn to corn silage cost ratio, on basis of
cost per Kg. of dry matter feed, reaches 3.0. This ratio represented
$0.1634 per Kg. ($4.15 per bushel) cost for corn and $0.0220 per Kg.
($20.00 per ton) cost for corn silage. Generally in the past the corn to
corn silage cost ratio has been approximately 1.5, equivalent to $2.08 per
bushel corn and $20.00 per ton corn silage, and in many instances less.
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Suggested Areas of Further Research Relating to the Implications of
Feeding Alternative Forage - Grain Balanced Rations to Feedlot Cattle c
Several advanced studies and improved procedures can be constructed
from this study. One suggestion is to investigate the effects of change
in cattle price margins, such as between Good and Choice quality grades
and between the purchase and sell price, on the cost and revenue relation-
ships developed in this study. Further emphasis could be placed on making
live cattle marketing and feeding decisions from carcass and retail cost
and revenue relationships. This would require more precision in predicting
retail product weight gain from factors during the live feeding period, A
similar study is suggested with application of results from a feeding trial
containing a larger sample size of feedlot cattle. Feeding cattle various
combinations of energy concentrate rations should be investigated as well.
If possible, a method of comparing concentrates and roughages on an equi-
valent feed value basis could be incorporated so the results can be com-
parable to most any feedstuff and not pertain merely to the feedstuff used
in the study. The price relationship between grain and roughages, as
affected by future energy usage and costs for their production, could be
studied in consideration of their feed value to cattle. Research in the
area of ration formulation for feedlot cattle could be made for various
types of cattle in terms of small frame type cattle versus large frame type
cattle, since the animal feedlot performance could be different between
such types of cattle when fed similar rations.
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Appendix Table 1: Number of cattle feedlots and fed cattle marketed,
23 State, 1962 to 1976.1
Total All Feedlots
Year Lots Cattle Marketed
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
Number
230,804
227,263
219,244
215,422
208,510
201,173
195,247
185,527
176,817
165,237
154,536
146,220
137,737
137,029
134,417
1,000 Head
14,560
15,918
17,366
17,926
19,534
20,942
22,662
23,860
24,884
25,281
26,853
25,304
23,330
20,504
24,180
U.S., Department of Agriculture, Economic Research Service -
Statistical Research Service, Livestock and Meat Statistics, Statistical
Bulletin No. , Washington D.C.
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Appendix B
Feed Resource Utilization by Cattle
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Appendix Table 3. Total feed unit consu-uption to liveveight beef production
1965/66-1975/76.3
rear : Total feed : Total : Feed units to
beginning unit : liveveight : liveveiglit
Oct. 1 consumotion : production : oroduction
Thousand tons Million pounds rounds
All beef cattle:
1965/66 235,693 34,658 13.60
1966/67 239,381 35,768 13.39
1967/68 243,519 36,365 12.90
1908/69 248,727 36,923 13.47
1969/70 269,726 38,700 13.94
1970/71 275,677 39,296 14.03
1971/72 286,152 40,702 14.06
1972/73 297,087 41,073 14.47
1973/74 312,933 42,269 14.31
1974/75 !_/ 317,643 41.119 15.45
1975/76 1/ 311,425 40.170 15.31
Cattle on feed:
1965/66 39,318 9,339 8.05
1966/67 42,475 10,394 8.17
1967/58 43.074 11,471 7.51
1968/69 47,378 12,161 7.79
1969/70 50,090 12,417 8.07
1970/71
: 48,537 12.725 7.63
1971/72 : 52,797 13,6 31 7.75
1972/73 : 55.243 12,394 8.57
1973/74 : 52,431 10.922 9.60
1974/75 1/ : 33,686 C.973 8.62
1975/76 1/ : 49,131 11.800 8.33
Other beef cattle:
1965/66 : 195,880 24,769 15.32
1966/67 196,906 25,374 15.52
1967/68 : 200,445 24,394 16.10
1968/69 : 20?, 349 24,762 16.26
1969/70 : 219,636 26,283 16.71
1970/71 : 227,140 26,:71 17.10
1971/72 233,264 27,071 17.23
1972/73 : 241,344 23,179 17.16
1973/74 : 260.502 31.347 16.62
1974/75 1/ : 273,956 32, 14^ 17.36
1975/76 1/ : 262,294 28,370 IP. 49
_!/ Preliuiinary.
^ Source: U.S., DepartaienC of Agriculture, Seen. Research Ser/lce, Feed
Situation, Fds-264, Washingtcn, D.C. (Feb. 1977), 4.
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Appendix C
Energy Resource Utilization in Beef Production
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Appendix Table A. Cultural energy inputs for Colorado feed crops
(All figures in Meal - 1000 Kcal. - per acre unless ochervise noted).
Imgaied ImqaiBd- Imgalad Irtigaled Oyiand Dryiana , O-yano
Com Com S3ag« Aifalta Hay Pastum '.Vheal MIVJ Fongt Paanjn
Preftarvea F^ittion 260 260 45 19 160 160 120
FaniWzar 750 7S0 *3 390 260
Imgailoo Pmnf 2000 1700 4700 3400
Har»MI 130 32 • 240 7a 79
Grain Ofytng 250"
Macfiinwy O«oreciatloo 370 320 640 400 " 74 sa 33
Total Input 3300 3100 5600 4900 300 600 160
VteW (ft/A)* 5000 IIOOC . 3600 3000 ;soo 1800- - 2400
Input (Mcai/;ti.) 0.83 0.27- o.ss 0.54 0.19; . 03a 006
McaJ cumjfa) erenff/Ucat na«
,
eoefgyjaai 0.70 0.44 1.4a 0.S4 0.2S
Assumption*'
'mgahoo •
(A-.n. Nat App«catlon| 12 10 29 18 — — —
FsmiLzof (p«r yr.)
i. Npef A 120 120 — 170 — 40 —
U P305 0«f A 50 50 33 SO — " 20 —
1. Afl IrrtgaOon a spnnktof witJi 9i6<3/ic pow«r ana w«*l Ceptft ot 190 ft. (aflar d^w dpwn|
2. InittaJ mostu™ comeni assumed o* 2C%.
X Ylakla based on Cotoraao av»rage< (1375 CoJoratJo Aqrt. Slailstlca.)
4. FreW twi^r.t of 34,000 lb. pef A. raducsd to 90% dry matler ajcnpositloa
Appendix Table 5. E.iergy inputs for
alternate beef orocuction svstans.
Appendix Table 6. Energy use by
some corabinatioRS of nanage-
aent syste-Tis and efficiency of
conversion to edible beef.
-
Eneojy Use \ McM
P-oducUon System Mcai.1!). Gain ripul
Cow-da
Sang* • HVgti Piajnj k^ suopien-^Kt 0.71'
Gnjww P«no<J Meat
rstaJ
Raf>g9 - Mign pijjni • V.n suocxemsnl 2.95
124
atn-ICO *. u>3-7J: to. ~<n,ioo!a. '01 aJ 6e«(
Oa;ry rx*l ca(v«9
Corfirvament year around 5 87 Pang»-no suoC Pange-oo suopi Pv«je
Yeaning
Range • H<qfi Pians - No vjocemem
234 230 403 3«7 1 9
0.70 3af^ge•3uoot Range ^eedlot-tilage
flange . Moumaina No supplement 0.78 835 290 1060 2230 4.4
Mfjuntajn meadow pasrure 2.3S Pa.nge sucfX Irrigated Peedks-com
Snnnkier Imgated pasture S.10 pasture (Irr)
835 1830 •34a *060 8.1
FeedVjt
Oai.-Y CaJf narrj9-mr\ F»«I)o<-com
F«Oio« OCflra'kjn 0.3O 333 260 1348 :ro30 40
Com jjlage rxon loeA Imgatjoo)
Com silage (surface in^gaion)
2.35
1.38
Conflnemeni Irr^aiad F«»cnot-(^9d
Com g'am (90r.l ratran (weO icrtgatioo)
Com grain raiaxi lYpm NeSrasnai
3 07-
2.16 273a 1330 2iro 67*0 134
P'aiioo com ration (spnnkjer Irrgatiool SCO
^
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Appendix D
Explanation of the Use of the JBEEF
Computer Model Constructed and Applied
in this Study
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The circuinstances of high grain prices and low cattle prices exper-
ienced in 1974 brought forth questions challenging the economic efficiency
in the traditional practice of feeding feedlot cattle high energy concen-
tration rations, ioe., rations high in the proportion of grain relative to
roughage. Recent research results on this topic have not been in agreement.
More conclusive findings have been presented on economic advantages of
feeding high energy rations than lower energy rations under past cost and
revenue relationships.
The intent of this study was to further investigate the economic impli-
cations involved in feeding various ration energy concentration diets to
feedlot cattle. Weekly live weight gain and feed consiimption data were
taken from a feeding trial study that involved twenty head of Hereford
steers fed ten different ration energy concentration diets o A simulated
cost and revenue model for feedlot production was developed and used to
generate weekly cost and revenue relationships for the feeding trial steers
fed various corn to corn silaged balanced rations. Three corn to corn sil-
age cost ratios of 2,0, 3.0, and 4.0 based upon their relative cost per
kilogram of dry matter feed, were used in the cost-revenue feedlot model for
steers fed each ration. Tae cost and revenue relationships were compared
on the basis of retail (meat) product gain, as well as, for live ^;eight
gain during the life of steers fed each ration.
The results of this study found the most economical ration to be the
high energy ration when the cost per kilogram of dry matter for corn was
twice as high as for corn silage. The economical justification for sub-
stituting corn silage for corn came about when the cost of corn used was
three times as high as the cost of corn silage. The substitute of corn
silage for corn in determining the most economical ration was not gradual.
but a dramatic switch from a high concentrate ration to a low concentrate
ration. The mid-range corn to corn silage balanced rations were always
found to be less economical than one of the extremes. This study also
found it to be most profitable in all cases analyzed for the producer to
feed to the choice weight.


